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(17) 



vibstwa. A', M, X, and Xj are as pieviously defined. Substituents S\ are 
indepeodendy defined as S" in equations S-9 where the subscript "v" denoftes the 
carbon atom on the Cp-ring to which the substitueiit is bonded. 

[00191] Preferably metallocene precursors for producing poly- alpha- 
olefins having enhanced isotactic character arc those of Equation 17 where S'V are 
mdependently chosen such that the metellocene fiamework 1) has no plane of 
symmetry containu^ the metal center, and 2) has a Cj-axis of symmetry through 
the metal center. Such con^l^es, such as rac-Me2Si(indenyl)2ZrM 6] and rac- 
Me2Si(indenyl)iEIQtif 6] are well known in the art and generally produce isotactic 
polymers with higher degrees of steceoiegularity than the less symmetric chiral 
systems. Likewise ano&er preferred class of transition metal compounds that can 
produce isotactic polymers useful in this invention are those 
monocyclopentadienyl catalysts disclosed in U.S. Pat Ko. 5,026,798, which is 
incoipoiated by reference herein. 

[00192] Preferred chiral raoemic metallocene compounds which, according 
to the present invention, provide catalyst systems which are specific to the 
production of isotactic poly- alpha-olefins mclude the racemic versions of: 
dimethylsilylbis(indenyl) zirconium dichloride, dimethylsilylbis(indenyl) 
zirconium dimethyl, dipheiiylsilylbis(indenyl) zirconium dichloride, 
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diphaiylsilylbis(iBdenyl) zboonium dimethyl, me<iiylphenylsilylbis(mdenyl) 
ziicomum dichloride, 

metliylphBiiylsilyIbis(iiide3iyl) ziicooium dimethyl, efhylenebisCiiidenyl) 
zirconium dicMoiide, ethylenebis(i]ideayl) ziiconium dimethyl, 
methyleiiebis(iiidenyl) ziioaiiiium dichloride, me1fayleiiebis(indeDyl) ziiconium 
dimethyl, dimethylsilylbis(indeayl) hafiiiinn dichloride, dimethylsilylbis(iiideiiyl) 
hafhiiim dimethyl, diphenylsilylbis(iiidenyl) hafiiiiim dichloride, 
diphenylsilylbisCmdenyl) ha&ium dimethyl, metbylphenylsilylbisCindenyl) 
hafnium dichloride, raethylphenylsilylbisOndeiiyl) hafiaimn dimethyl, 
ethylenebis(indeEyI) hafiiium dichloride, ethylenebis(indenyl) ha&ium dimethyl, 
methylenebis(mdenyl) hafiiium dichloride, methylenebis(inden.yl) hafiiium 
dimethyl, dimethylsilylbis(tetrahydroindenyl) zirconium dichloride, 
dimethylsilyibis(tetrahydroindenyl) zirconium dimethyl, 
diphenylsilylbis(tetrahydroindenyl) zirconium dichloride, 
diphenylsilylbisCtetrahydroindeayi) zirconium dimethyl, 
naett^lpheaylsilylbisCtetrahydioindenyl) zirconium dichloride, 
methylphfiiiyLsilylbisCtetrahydioindenyl) ziicomum dimethyl, 
etbylenebisKt^rahydroindeajrl) zirconium dichloride, 
etfayIenebis(tetrahydioindeayI) arconium dimethyl, 
methylenehisCtetrahydrouidenyl) ziiconium dichloridei, 
methylenebis(tetiahydK)indenyl) zirconium dimetiiyl, 
dimeOiylsilylbisCtetrahydiomdenyl) ha&ium dichloride, 
dimethylsilylbis(tetrahydromdenyl) ha&ium dimethyl, 
diphenylsilylbis(tetrahydroindenyl) ha&ium dichloride, 
diphenylsilylbis(tetrahydroindenyl) ha&ium dunethyl, 
methylphenylsilylbis(tetrahydroindenyl) hafaium dichloride, 
methylphenylsilylbis(tetrahydroindenyl) ha&ham dimethyl, 
ethyienebis(tetrahydroindenyl) ha&ium dichloride, ethylenebis(tetrahydroindenyl) 
ha&ium dimethyl, methylenebis(tetrahydroindenyl) hafcium dichloride, 
methylenebis(tetrahydroindenyl) ha&ium dimethyl, dmiethylsilylbis(2- 
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methyUndenyl) zircomum dichloiide, dimethylsilylbis(2-methyHndenyl) 
ziicomuia dimethyl, dipheiiylsilylbis(2-aie1]iy]iiideayl) ziicomum dichloride, 
diphenylsilylbis(2-methylindeayl) zircomum dimeOiyl, methylphenylsilylbis^- 
methylindenyl) ziioonium dichloride, me1%Iphenylsilylbis(2-methyli]3deiDyl) 
ziicomum dimefbyl, eljbLylenebis(2-metliylindeiiyl) ziiconium dichloride, 
ediyIenBbis(2-melliyIiiidenyl) ziiconium dimethyl, methylenebis(2-methyliiulei]yl) 
zircanium dichloride, methylenebis(2-methylindeDyl) ziicomum dimethyl, 
dimetbylsilylbi$(2-metihiyliDdeDyl) hafinum dichloride, dimethylsilylbis(2- 
mefhylindenyl) hafiiium dimethyl, diphenylsilyIbis(2-methylindeD.yl) hafiiium 
dichloride, diphenylsilylbis(2-methyliridenyl) hafiiium dimethyl, 
methylphenylsilylbis(2-methylindenyl) hafiiium dichloride, 
methylphenylsilylbis(2-methyliiidenyl) hafiiimn dimethyl, ethylenebis(2- 
methylindenyl) bafoium dichloride, ethylenebis(2-methylindenyl) hafiiium 
dimethyl, methylenebis(2-methylindenyl) hafiiium dichloride, methylenebis(2- 
methylindenyl) hafiiium dimethyl, rac-dimethylsilylbis(2-methyl-4- 
phenylindenyl) zircomum dichloride, diphaiyisilylbis(2-methyl-4-phenylindenyl) 
ziiconium dimethylj dipheiiylsilylbis(2-methyl-4-phenyIiiidenyl) ziicouiimi 
dichloride, dipheiiylsilylbis(2-metbyl-4-phenyliadenyI) zuxsonium dimethyl, 
methylpheDykilyMs(2-methyM-pheiiytiiideiriirl) ziicomum dichloride, 
methylphB(i]grlsiIyIbis<2-methyM-pbenyliiideayl) ziiconimn dimeihyl, 
ethyIeaebis(2-methyl-4-phenylindeayl) zirconium dichloride, ethylenebis(2- 
mefbyl-4-phenyUndenyl) ziiconium dimethyl, methyleDebis(2-methyl-4- 
phenylindenyl) zirconium dichloride, methyIenebis(2-methyl-4-pheayliiidenyl) 
ziiconium dimethyl, dimetfaylsilylbis(2-methyl-4-phenylindenyl) hafiiium • 
dichloride, dimethylsilylbis(2-methyl-4-phenylindenyl) hafiiium dimediyl, 
diphenyIsilylbis(2-methyl-4-phenylindenyl) hafiiium dichloride, 
diphenylsilylbis(2-methyl-4-phenyliiKienyl) hafiiium dimethyl, 
methylphenylsilylbis(2-methyl-4-phenyUndenyl) hafiiium dichloride, 
methylphenylsilylbis(2-methyl-4-phenyliiidenyl) hafiiium dimethyl, 
ethylenebis(2-mediyl-4-phenyliiidenyl) hafiiium dichloride, e1iiylenebis(2-methyl- 
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4-phenylindenyl) hafiiium dimelhyl, niethyleiiebis(2-methyl-4-phe!nylmdenyl) 
hafijium dichloride, metIiylenebis(2-irwthyM-phei]yliiKfeayl) hafaium dimetiiyl, 
dime11iylsilylbis(4 J-dimdihyliiidea]^ zurconium dichloride, dtme1]iylsilylbis(4,7- 
dimethylindenyl) ziiccniuni dimeUiyl, dipibfiinylsilylbis(4,7-dime11iylmdeayl) 
ziicomum dichloride, dipiheaylsi]ylbis(4,7--din)etliy]iiideiiyl) zirconium dimethyl, 
methylphBnylsilylbis(4,7-dimetbyliQdeayl) ziicoimim dichloride, 
melliylFhenyIsilylU<4,7Klimethylindeiiyl) zuxsomum dimefliyl, eihylenebis(4,7- 
dimethylindenyl) aroomum dichloride^ Bthylenebis(4,7-dimeth!yliDdenyl) 

dimethyl, methyleiiebis(4,7-dimethylindeaiyl) zhrconium dichloride, 
methylenebis(4,7-dimefhylindenyl) zirconimn dimethyl, dimethylsilylbis(4,7- 
dimethylindenyl) hafiiiura dichloride, dimethylsilylbis(4,7-drmethylindenyl) 
hajBoiimi dimethyl, diphenylsilylbis(4,7-dimethyliiidenyl) hafiiium dichloride, 
diphenylsilylbis(4,7-dimethyliiidenyl) hafedum dimethyl, 
methylphenylsilylbis(4,7-dimethylindenyl) hafiiiiim dichloride, 
meth5;lphenylsilylbis(4,7-dimefliylindenyl) hafiiium dimethyl, ethylenebis(4,7- 
dunethylindenyl) hafiiium dichloride, e1hylenebis(4,7-dimethylindenyl) hafiiium 
dimelhyl, metliylenebis(4,7-dimethyliiidenyl) bafidum dichloride, 
methyleQebis(4,7-dimBthyIindeayl) hafiiium dimethyl, dimethylsilylbis(2-mediyl- 
4-iiapthyImdenyl) ZMComum dichloride, dimelhylsilylbis(2-methyl-4- 
nairtfaylindenyl) zirconium dimelhyl, diphenylsilylbi9(2-melliyl-4-naptiiylindeayl) 
ziiconium dichloride, diphe!aylsilylbis(2-mettiyl-4-napthylmdenyl) zirconium 
dimethyl, metl^lpheaylsilylbis(>methyl-4-nHpthyIindenyl) zirconium dichloride, 
methylphenylsilyIbis(2-methyl-4-napfliylindenyl) zirconium dimethyl, 
ethylenebis(2-methyl-4-napthylindenyl) zirconium dichloride, ethylenebis(2- 
methyI-4-napthylindenyl) mconium dimethyl, methylenebis(2-methyl-4- 
napthylindenyl) zirconium dichloride, methylenebis(2-methyI-4-naptiiylindenyl) 
zirconium dime&yl, dimethylsilyIbis(2-methyl-4-napthylindenyl) hafiiium 
dichloride, dime11iylsilylbis(2-inethyl-4-napthyIindenyI) hafiiium dimethyl, 
diphenylsilylbis(2-methyI-4-napthylindenyl) hafnium dichloride, 
diphenylsilylbis(2-mefliyl-4-napthylmdeiiyl) hafiiium dimethyl, 
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methylphenylsUylbis(2-methyM-napl3iylindenyl) hafnium dichloride, 
methylphenylsaylbis(2-melhyM-naiJthylindenyl) hafiiium dimethyl, 
e%leiiebis(2-mie1hyl-4-]iaptliy]iiideiiyl) ha&ium dichl(^de, ethylenebis(2- 
metiiyl-4-naplhyliiideiiyl) ha&ium dimethyl, metbylenebis(2-methyI-4- 
napthyUnd^^l) hafiiium didhlaride, methyle(aebis(2-me4hyl-4-nairihyIiiidemyl) 
hafiiiiun dimdhyl, dimethylsilylbis(2,3-dime1hykydope!iitadienyl) zirconium 
dichloride, diinethylsilylUs(2^'Klimefthylcyclopeiitadie^^ ^conhim dimethyl, 
diphenyIsilylbis(2,3-dimethylcyclopeiitadieiiyl) ziicomTmi dichbride, 
diphenylsilylbis(2,3-dimethylcyclopentadieiiyl) ziiconium dimethyl, 
methylphen.ylsilylbis(2,3-dimefliylcyclopentadienyI) zirconium dichloride, 
methylphenylsilylbis(2,3-dime&ylcycIopentadiaiyl) zirconium dimethyl, 
etiiylenebis(2,3-dimethylcyclopentadienyi) zirconium dichloride, ethylenebis(2,3- 
dimethylcyclopentadienyl) zirconium dimethyl, methylenebis(2,3- 
dimethylcyclopentadienyl) aroonium dichloride, methylenebis(2,3- 
dimetfaylcydopentadienyl) mconium dimethyl, dimethylsilylbls(2,3- 
dimefhylcyclopentadieayl) haMum dichloride, dimefhylsilylbis(2,3 
dimdhylcyclopenfadienyl) hafiiitmi dimetiiyl, dtpheoylsilylbls(2,3- 
dimelhylcyclopentadieiiyl) ha&ium dichloride, diphieiiyl8ilylbis(2,3- 
dimethylcyclopeaitadieiiyl) ha&ium dim^yl, me1faylpheiiylsilylbis(2,3- 
dimethylcyclopentadienyl) ha&ium dichloride, me1hylphenylsilylbis(2,3- 
dimethylcyclopeatadienyl) ha&ium dimethyl, ethylenebis(2,3- 
dimelhylcyclppeatadienyl) ha&ium dichloride, etbyleanfibis(2,3- 
dimethylcyclopentadienyl) ha&ium dimethyl, methylenebis(2,3- 
dimethylcyclopentadienyl) Tiafiiiiim dichloride, methylenebis(2,3- 
dimethylcyclopentadienyl) hafnium dimethyl, dimethybilylbis(3- 
trimethylsilylcyclopentadienyl) zirconium dichloride, dimethylsilylbis(3- 
trimethylsilylcyclopentadiraiyl) zirconium dimethyl, diphen.yl3ilylbis(3- 
trimethylsilylcyclopentadienyl) zirconium dichloride, diphenylsilylbis(3- 
trimethylsilylcyclopentadienyl) zirconiijm dimethyl, methylphenylsilylbis(3- 
trimethylsilylcyclopentadienyl) zirconium dichloride, methylphenylsilylbis(3- 
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trimethylsilylcyclopentadienyl) zirconium dimetiiyl, ethylenebis(3- 
trimetibylsilylcyclopeiitadienyl) ziicomum dichloride, e11iyleiiebis(3- 
ttime&ylsilylcydopeiitadietjyl) ziiconiinn dimdliyl, methyleiiebis(3- 
tiitnettiylailylcyclopeDtadieiiyl) zuconium dichloride, methyleiiebis(3- 
trimelhylsilylcyclopentadienyl) zixconiunj dimethyl, dimethylsilylbis(3- 
trimdliylsilylcyclopeiitadienyl) bafiiiiun dicMoride, dimediylsilylbis(3- 
trimetiiylsilylcydcpeiitadienyl) hafiiiuin dimetiiyl, diphenylsilyll3i5(3- 
t^nethylsilylcyclopentadieoyl) hafiiium dichloride, dipihenylsUylbis(3- 
trimethylsilyicyclopHitadienyl) haffaium dimethyl, methylphenylsilylhis(3- 
trimethylsilylcyclopentadienyl) hafnium dichloride, methylphenylsilylhis(3- 
trimethylsilylcyclopentadienyl) hafiiium dimethyl, ethylenebis(3- 
trimethylsilylcyclopentadienyl) hafiiium dichloride, ethylenebis(3- 
trimethylsUylcyclopentadienyl) hafiiium dimethyl, methyleiiebis(3- 
trimethylsilylcyclopentadienyl) hafiiium dichloride, mefhyleiiebis(3- 
trimethylsilylcyclopentadienyl) hafiuum dimethyl, 

dimethylsiladiyl(2-methyl, 4-[3',5'-di-tbutylphenyl]indenyl)22ircomum dichloride; 
dimethylsiIadiylC2-ethyl, 4-[3^5'-di-tblliyIpheayl]illdealyl)^zircomura dichloride; 
dimefliylsiladiylC2-n-^iix)pyI,4-[3\5'-di-tbutylpheayl]indenyl)2zi 
dichloride; 

dime1hylsiIadiyIC2-iso-propyl,443\5'-di-*irtylphenyI]indenyl)32^ 
dichloride; 

dimethylsiladiyl(2-n-butyl, 4-p\5'-^-tbutylphfiiiyl]indeiiyl)2zirconium dichloride; 

dimethylsiladiyl(2-iso-bidyl,4-[3',5'-di-tbutylphenyl]iDdeiiyl)2Z^ 

dichloride; 

dimethylsiladiyl(2^seo-bulyl,4-|3^5'^K^bufylphfinyl]i^Idenyl)2zire 
dichloride; 

dimethylsiladiyl(2-tert-butyl,4-[3^5'-di-tbutylphmyl]i]idfinyl>i2a^^ 

dichloride; 

dimethylsiladiyl(2-me&yl, 4-[3',5 -di-tbutylphenyl]indenyl)2hafiuum dichloride; 
dimethylsiladiyl(2-ethyl, 4-[3',5'-di-tbutylpheQyl]indenyl)2hafi]ium dichloride; 
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dimethylsiladiyl(2-n-propyl, 4-[3',5'-di-tbiitylphenyl]indenyl) jhafiiium 
dimethylsiladiyl(2-iso-propyl, 4-[3',5'-di-tbutylphenyl]indenyl) jhafiiiuin 
dichloride; 

dime1hylsiladiyl(2-butyl, 4-[3',S'<^'fbvitylphet]yl]iiKlenyl)2bafiiium dichloiide; 
9-sUaQuoieiidiyl(2-meithyl, 4-[3'^'-di-tbutylphenyl]indeiiyl)2ziico]uiim dichloride; 
9-silafluo(reiidiyl(2-ethyl, 4-[3^5'-di-tbutylphenyl]iiidenyl)jZiicomum dichloride; 
9-siMuc)iendiyl(2-n-p!K)iJyl,4-P^5'-di-^ 
dicbloride; 

9-silafluoreDdiyl(2-iso-pix)pyl,4-[3^S'KU-tbutylphenyl]iiide^ 
dicihloiide; 

9-silafiuorendiyl(2-ii-butyl, 4-[3',5'-di-tbutylpbeD.yl]iiMienyl)2aicomuin dichloride; 

9-silafluorendiyl(2-iso-biityl,4-[3^S'-<£-tbiitylpheiiyl]iidetiyI)^ 

dichloride; 

9-silafluorendiyl(2-sec-bu1yl,4-[3\S'-di-tbuQrlphenyl]indeayl)2ziicomi^ 
dichloride; 

9-silafluorendiyI(2-teit-butyl, 4-[3'^'-di-fbiilytphenyl]hidenyl)^zux;oiiiiiai . 
dichloride; 

9-silafluotendiyl(2-me1hyl, 4-[3',S'-di-tbiriylphenyl]indeiiyl)jh»fhiiim dichloride; 
9-silsauoiendiyl(2-ediylj 4-[3',5'-di-1butylphcnyl]indeiiyl)3baffaium dichloride; 
9-sila£luoiendiyl(2-ii-piTopyl, 4-[3',5'-di-tbutylphenyl]uidettyl)2hafiiiiim dicbloride; 
9-^lafluotendiyl(2-iso^i(rcpyl,4-[3^5'H]i4fautylpihen^ 
dicbloride; 

9-silafluoiendiyl(2-n-butyl, 4-[3',5'-di-tbutylphenyl]indenyl)2hafiuirai dichloride; 
9-silafliioiradiyl(2-iso-butyl,4-[3^5'-di-tbutylphenyl]indenyl)2haMiun dichloride; 
9-silafluorendiyl(2-seo-butyI, 4- [3',5'-di-tbiitylphenyl]iQdenyl)2hafiaium dichloride; 
9-silafluorendiyl(2-tert-butyl, 4-[3',5'-di-tbutylphenyl]indenyl)jhafiumn 
dichloride; 

diinetfaylsiladiyl(2-mefhyl, 4-[3',5'-di-tbulylphenyl]indenyl)2ZU'comiim dimethyl; 
diiiiethylsiladiyl{2-ethyl, 4-[3',5'-<ii-tbiilylphenyl]indenyl)22irconium dimethyl; 
diiiiethylsiIadiyl(2-n-piopyl, 4-p^5'-di-tbuty^henyl]iiidei]yl)223roQnium dimethyl; 
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dime%lsUadiyl(2-is(^-propyl,4-[3^5'■^-tbuty^phenyl]ind 
dimethyl 

dimeffiiylsilMUyl(2-n-butyl, 4-[3^5'-di-tbu(ylphenyl]indenyl)2zircomiam dimethyl; 
dinielhylsiladiyl(2-iso-butyl, 4-P^5'■K^-fbutylphealyl]^ldetIyl)Jzareomvm dimethyl; 
diineth[yIsiladiyl(2-seo-butyl, 4-[3'^'-di-thutylpheayl]hidenyI)iZiicomum 
dimeOiyl; 

dimeithylaikdiyl(2-tert-butyl,4-[3^5'-<ii-tiwtylptenyl]m 
dimethyl; 

dimefthylsiladiyl(2-mefliyl, 4-|3',5'-di-tbirtylpheiiyl]iiideiayl)iha£Qitim dimethyl; 
dimethylsiladiyl(2-ethyl, 4-[3',5'-di-tbutylphenyl]indenyl)2haj6uum dimethyl; 
dimethyIsiladiyl(2-n-propyl, 4-[3'j5'-di-tbutylpheayl]indenyl)2hafiiiura dimethyl 
dimethylsiladiyl(2-iso-propyl, 4-[3',5'-di-tbirtylpheayl3indenyl)2hafiuum dimethyl; 
dimethylsiladiyl(2-n-butyl, 4-[3',5'-di-tbutylphenyllindenyl)2hafiuxim dimethyl; 
dimethylsiladiyl(2-iso-butyl, 4-[3',5'-di-tbittylphenyl]indenyl)2hafQimn dimethyl; 
dimethylsiladiyl(2-sec-butyl, 4-[3',5'-di-tbutylphenyl]ijidenyI) jhaMum dimethyl; 
dime1iiylsiladiyl(2-tert-butyl, 4-[3',5'-di-tbutylphenyl]indenyI)2hafiiiimi dimethyl; 
P-silaQuoiQidiyl^-methyl, 4-p'^'-di4biitylphenyl]iiidenyl)ijZiiconivim dimethyl; 
9-silafliioreQdiyl(2-etbyl, 4-[3^S'-di-tbulylpheiiyl]iiideDyl)2Zinx)mum dimethyl; 
9-silafluoireiidiyl(2-]i-prcpyl, 4-[3\S'-di4batylphenyl}iiideDyl>2ziR>^ dimethyl; 
9^silafhjoimUyl(2-iso-propyl,4-[3\5'-di-tbwtylphenyl]^ 
dimethyl; 

9-silafliiorendiyK2-ii-butyl, 4-[3'^'-di-tbutylphenyl]iiidediyl)iziK»mmn dimethyl; 

9-siMuoreindiyl(2-iso-butyl,4-[3'^'-di-tbutylphenyl]ii«^ 

dimethyl; 

9-silafluoiendiyl(2-seo-biityl,4-[3^S'-H£-tbutylpheinyl]iiidenyI)2zi^ 

dimethyl; 

9-silafluorendiyl(2-tert-butyl,4-[3\5'-di-tbulylphenyl]iEdenyl)iZtt 

dimethyl; 

9-silafluorendiyl(2-metiyl, 4-[3',5'-di-tbutylphenyl]iiidenyl)2hafluum dimethyl; 
9-silaQuorendiyl(2-ethyl, 4-[3^5'-di-tbirtylpheayl]iiidenyl)2hafiiium dimethyl; 
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9-silafluoreiidiyl(2-n-propyi, 4-[3',5'-di-tbutylphenyl]indenyl)2hafiuum dimethyl; 
9-silafluorendiyl(2-iso-propyl, 4-[3',5'-di-tbutylphenyl]indenyl)2hafiiiiun dimethyl; 
9-silaJCluoKndiyl(2-n-bu1yl, 4-[3'^'-di-tbutylphenyl]indenyl)2hafijium dimethyl; 
9-silafhioreDdiyl(2-iso-butyl, 4-[3',S'-di-tbutylpheiiyl]iiidenyl)2hafiuum dimediyl; 
9-silafluorendiyl(2-sec-butyl, 4-P^5'-^-tbulylpihenyl]indenyI)jhafaiiim dimethyl; 
9-silafliiorendiylC2-tert.butyl, 4-[3'^'-^-tbiitylphfiayl]iiKiediyl)2hafi3iiim dimethyl; 
dime&ylsiladiyl(2-iiiethyl,4-[3\S'-bis-trifluo!ramethylpheayl]ii^^ 
dichloride; 

dimethylsiladiyl(2-ethyl, 4-[3^5'-bis-trifliK)iomethylphenyI]indenyl)23MCommn 
dichloride; 

dimethylsnadiyl(2-n-propyl, 4-[3^5'-bis-tiifluoromethylphenyl]indenyl)2zircoiu.um 
dichloride; 

dimethylsiladiyl(2-iso-propyl, 4-[3 ',5'-bis- 
trifluoromethylphenyl]indenyl)2zirconium dichloride; 
dimethylsiladiyl(2-n4)«tyl,4-[3^5'-bis-trifluoromelijylpheoyl]i^ 
dichloride; 

dimefliylsiladiyl(2-iso-bu1yl, 4-[3',5'-bis- 
trifluoToiiiethylpheiiyl]indenyl)2ziicomiuii didiloride; 
dinietfayIsiladiyl(2-seo-bulyl, 4-[3'^'-bis- 
trifliion)methylplienyl]indenyl)22areomum dichloride; 
dunefliylsiladiyl(2-tert-butyl, 4-[3'^'-bis- 
trifliioiom0tlQrlphenyl]indeiiyl)2Zuxxjniim dichloride; 
dimethylsiladiyl(2-methyl, 4-[3^5'-Hs-trifluoiomethylpheiijrI]indenyl^ jl^a^iiiii 
dichloride; 

dimefliylsiladiyl(2-ethylj 4-[3',5'-bi9-trifluoromBfliylpheayl]iiidenyl) jtafiiium 

dichloride; 

dimethylsiladiyI(2-it-propyl, 4-[3',5'-bis- trifluorDiiifi%lphenyl]iiideriyl)shafiiium 

dichloride; 

dimethylsiladiyl(2-iso-propyl,4-[3',5'-bis- 
tri£luo(rome1hylphfiiiyl]indenyl)Jbafiuum dichloride; 



wo 2004/fl46214 PCT/US2003/032910 



dimetliylsiladiyl(2-n-butyl, 4-[3',5'-bis- trifhK)rome11iylphea3yl]indeayl)ihaMm 

dichloride; 

dimethylsiladiyl(2-iso-butyl, 4-[3',5'-bis- trifliioromethyIphenyl]mdeDyl)2haMi]m 
dichloride; 

dimethylsiladiyl(2-sec-butyl, 4-[3'^'-bis- 1iifhioromethyIphenyl]iiidenyl)2hafiihim 
dicMoride; 

dimethylsiladiyl(2-tett-bijtyl, 4-[3',5'-bis- trifliK)rame1iiylphenylIiiidenyl)ihafiuuin 
dichloride; 

9-silafluorendiyl(2-inethyl,4-[3^5'-bis-1rifluoromdhyIp^ 

dichloride; 

dimethylsUadiyl(2-efhyl, 4-[3^5'-bis-1aiaiioiomethyiphenyl}iiidenyl)2hafi3ium 
dicMoride; 

9-siiafluorendiyl(2-n-propyl,4-[3',5'-bis- 
triflTaoromethyIphenyl]in.denyl)2zircomiim dichloride; 
9-silafluorendiyl(2-iso-propyl,4-[3',5'-bis- 
trifluoromethylphenyI]indenyl)2zircomum dichloride; 

9-silafluorendiyl(2-n-butyI, 4-[3'^'-bis- trifluo«methylpheDyl]indenyl)2zireomum 
dichloride; 

9-5ila£hioieiidiyl^-iso-butyl, 4-[3',S'-bis- 
1rifliioiomeiliytphenyI]iodenyl)2ziicomum dichloride; 
9-silflfluorendiylC2-8ec-butyl, 4-[3',5'-bis- 
trifliioram6lhylpheiiyl]indeiiyl)^zin»iu dichloride; 
9-silafluorendiyl(2-teirt-butyl, 4-[3',5'-bis- 
trifluoromefhylphei]yl]iiidenyI)2zin:oiiii]m dichloride 
9-silafluoreadiyl(2-mefliyl, 4-[3^5'-bis-trifliiorainethylphenyl]iiidenyl) jhafirium 
dichloride; 

9-siIaQuoreiidiyl^-«lhyI,4-I3\5'4)is-trifluoTome1hylphenyl]i3idm^^ 
dichloride; 

9-silafluorendiyl(2-n-propyl, 4-p',5'-bis- triflumomethylpheiiyl]iiidenyl)2 
hafiiiiim dichloride; 
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9-silafluorendiyl(2-iso-propyl, 4-[3',5'-bis- trifluorQmefliylphenyl]indenyl)2 
hafhtiitn dichloride; 

9-sikai]Oiendiyl(2-n'butyl,4-[3\S'-bia-trifluoiometihyIph^ 
dichloride; 

9-silafluQi:endiyl(2-iso-butyl,4-[3^S'-bis-1nQuoramefh^^ 
dichloride; 

9-silafluoreIldiyl(2-s«c-butyl,4-[3^5'-Hs-triflll0^ome1hylphe^^^ 
dichloride; 

9-siMuorendiyl(2-tert-butyl,4-[3'^'-bis-trifliioromefhyl^^ 
dichloride; 

dimethylsiladiyl(2-me1hyl, 4-[3^5'-bis-trifliu)romethylphenyl]tndenyl)2ziroom 
dimethyl; 

dimethylsiIadiyl(2•«1hyl,4-[3^5'-bis-trifluorome%lpheny^indenyl)2zircomu^ 
dimethyl; 

dimefhylsiiadiyl(2-n-piopyl,4-[3^5'-bis-trifluoromethylplifinyl]iiide^^^ 
dimethyl; 

dim6tbylsiladiyl(2-iso-propyl, 4-[3'^'-bis- 
trifluaroiiMl%iph£myl]iadaiyl)2zbxoi]i^ dimethyl; 
dh]iefhylsiladiyI(2-n-bufyl,4-[3^5'-bis-trifliiairometfayl^ 
dimjelfayl; 

dimel!iylEdladiyl(2-iso-butyl, 4-[3',5'-bis- 
trifIiiorome{hylpheayl]indenyl)2ziiooiiiuni dimeffayl; 
dimethylsiladiyl(2-sec-butyl, 4-[3',5'-bis- 
1riiQxioromethylphenyl]indenyl)2zirconium dimethyl; 
dimethyIsiIadiyl(2-tert-btityl,4-[3',5'-bis- 
triQuoromethylpheiiyl]indenyl)2zircoiiium dimethyl; 
dimethylsiladiyl(2-me1iiyl, 4-|3',5'-Hs4rifluoiome%Ipheiiyl]inde5Dyl) jha&ium 
dimethyl; 

dimethyl3iladiyl(2-efhyl, 4-|3'^'4}is-trifliiorome11iylphen,yI]mdeoyl) jha&ium 
dimethyl; 
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dimethylsaadiyl(2-n-propyl, 4-[3',5'-bis- tiifluoiDme%lphenyl]indenyl)jhafiuum 

dimethyl; 

dimethylsiladiyl(2-iso-propyl, 4-[3',5'-bis- 
trifluoiomethylpheayI]ind»iyI)2bafiiium dimethyl; 

dimeliiylsiladiyl(2-n-biityl, 4-[3',5'-bis- trifluoromethylphenyl]mdenyl)jhafiiium 
dimethyl; 

dimethylsiladiyl(2-i50-biityl, 4-[3'^'-bis- trifiuoromdliylpheiiyljindeayl^ihafiuum 
dimethyl; 

dimethylsiladiyl(2-seo-butyl, 4-[3',5'-b(is- trifliJon)methylphenyl]indenyl)2hafiiiimi 

dimethyl; 

dimethylsiladiyl(2-tert-butyl, 4-[3',5'-bis- trifluoromethylphenyl]mdenyl);hafninm 
dimethyl; 

9-silafluorendiyl(2-methyl, 4-[3',5'-bis-trifluoromethylphenyl]indenyI)2zirconiiim 
dimethyl; 

dimethylsiladiyl(2-ethyl, 4-[3',5'-bis- trifltioromethylphenyl]iiKleiiyl)2hafiuum 
dimethyl; 

9-sila£luorendiyl(2-ii-piopyl, 4-[3',S'-bis- 
trifluoixmiBtfaylphienyl]indeii}d)22dbx^ dimethyl; 
9-silafluGrandiyI(2-iso-piopyl, 4-[3',5'-bis- 
tiMuorametfaylpheiiyl]iiide]iyl)2ZiicomtDQ^ dimefhyl; 

9-silafliioreiidiyl(2-n-biityl, 4-[3',S'-bis- trifluorome1hylphenyl]iiideuyl)jzaoomiim 
dimethyl; 

9-silafluorendiyl(2-iso-butyl,4-[3',5'-bis- 
tri£luoromethylphenyl]iiidenyl)2zi]icoiiium dimethyl; 
9-silafluorendiyl(2-sec-butyl,4-[3',5'-bis- 
trifluoromethyIphenyl]iiidenyl)2zircomum dimethyl; 
9-silafliiorendiyI(2-tert-butyl, 4-[3',5'-bis- 
trifluoromethylphenyl]indenyI)2zircomum dimethyl; 

9-silafluorendiyl(2-meaiyl, 4-[3',5'.bis-trifluoiomethylphenyI]mdeiiyl) jhafiiium 
dimdhyl; 
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9-sUafluormdiyl(2-ethyl,4-[3\5'-bis-trifluoromethylph^ 
dimetfayl; 

9-silafluoroadiyl(2-n-propyl, 4-[3',5'-ljis- trifliK>romeliiylphenyl]mdenyl)i 
hofiuum dimclliylg 

9>-siIafhioiieadiyl(2-iso-pfopyl, 4-[3',S'-bis- liifliun:omefbylpheaiyl]ii]ideayl)2 
liflfTiii iin dimethyl^ 

9-siMuo^e!Ddiyl(2-It-blltyl,4-[3^S'-bis4ri£luorGme^ 
dimethyl; 

9-saafliu>rendiyl(24so-butyl,4-[3^5'-bis4iifluoromefliyl^^ 

dimethyl; 

9-sUafIuoreiidiyl(2-sec-butyl,4-[3\5'-bis-trifluoromethylphenyI]mdenyl)2hafiii^ 
dimethyl; 

9-silafluorendiyl(2-tert-butyl,4-[3^5'-bis-trifluc)romethylphenyl]indenyl)2liafiuum 
dimethyl; 

dimethylsiladiyl(2-ethyl,4-[3^5'-di-iso-propylphenyl]i]idenyl)2zircx)mvm 
dichloiide; 

dimethylsiladiyl(2-n-prapyl,4-[3\5'KU-iso-ptopylphenyl]indeii^ 
dichlotide 

dimethylsiladiyl(2-isc^-pippyl,4-[3^S'-di-iso-propylphei]yl]inde^ 
dicfaloride; 

dimethyIsiIadiyl(2HQ-butyl, 4-|3^S'-di-iso-propylpbenyl}iiideiiyl)2zircoi]imn 
dicbloride; 

dimethylsiladiyl(2-iso-butyl,4-i3'^'-di-iso-propylphenyl]indeoyI)2zi^ 
dichlotide; 

drme1iiylsiladiyl(2-^e(>butyl,4-[3^5'Kli-is()-piopylphieny 

dicbloride; 

dimethylsiladyl(2-tert-bu^yl,4-[3^5'-di-iso-propylphfioyl]indenyl)2ziro^ 

dicbloride; 

dimethylsiladiyl(2-etlQrl,4-[3^5'-di-iso-prDpylphfinyl]indenyl)2^^ 
dicMoride; 
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dimethylsiladiyl{2-n-propyl, 4-[3',5'-di-iso-propylphenyl]mdenyl) jhaMum 
dichloride; 

diinethylsiladiyl(2-iso-pK)pyl, 4-[3',5'-di- iso-propylpheiiyl]mdeDyl)2hafiiiiim 
dicbloride; 

dimetbylsiladiyl(2-nrbutyl, 4-[3',S'-di- iso-propylphenyl]mdenyl) jhafiiium 
dichloride; 

dime£hylsiladiyl(2-iso-bntyl, 4-[3',5'-di- iso-propylphenyljindeiiyl) ahafhiiim 
dicbloride; 

diinefliylsiladiyl(2-sec-birtyl, 4-[3',5'-di- iso-propylph.enyl]indenyl) jhafeium 

dichloride; 

dimethylsiladiyl(2-tert-butyl, 4-[3',5'-di- iso-propylphenyl]indeEyl)2hafiiimn 
dichloride; 

9-silafluoreudiyl(2-ethyl,4-[3',5'-di-isD-propyIphe]iyl]indenyl)2zirconium 
dichloride; 

9-silafluorendiyl(2-n-propyl,4-[3^5'Hfi-iso-propylphenyl]indenyl)22ircomi^ 
dichloride; 

9-siMuoiendiyl(2-iso-propyl,4-[3\S'-<]i-iso-piinpylphenyl]ii]d^ 
dichloride; 

9-siMiiorendiyl(2-n-butyl,4-[3',5'-di-iso-propylphonyl]iiidenyl^ 
dicMoride; 

9-sila^luoreadiyl(2-iso-butyl,4-[3^S'-di-iso-p^opylphenyl]i]]^ 
dichloride; 

9-silafluorendiyl(2-sec-butyl,4-|3^S'-^-iso-poropylpheny^^ 
dichloride; 

9-silafluorendiyl(2-tert-bittyl,4-|3'^'-di-iso-proijylphenyl]inde 
dichloride; 

9-silafluorendiyl(2-ethyl, 4-[3',5'-di-iso-propylphsiiyl]iiideaiyl) jhafidum 

dichloride; 

9-silafluoiemfiyl(2-n-pKq)yl,4-P^5*Hii-iso-pKipylphenyy 
dicbloride; 
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9-siIafliK»endiyl(2-i8o-prapyl,4-[3\5'-di-iso-p«)pyl 
dichloride; 

9-silafluorendiyl(2-n-lnj|yl,4-[3^5'-di4so-proijylphieoyl]M 
dichloride; 

9-£dMuoreadiyt(2-is&-1n[tyl,4-[3^5'^U-iso-pi<^ 
dichloride; 

9-silafIlloreIldiyl(2-se<^■bu1yl,4-[3^5'-di-iso-propylphenyl]il^^ 
dichloride; 

9-silafluoreDdiyl(2-tert-lwtyI,4-[3^5'-di-iso-propylpheaiyl]indenyl)jh^ 

dichloride; 

dimethylsiladiyl(2-ethyl,4-[3',5'-di-iso-propylphenyl]indeiiyl)2zircomiim 
dimethyl; 

dime1hylsiladiyl(2-n-propyl, 4-[^^5'^ii-iso-propylpheny^]indenyl)2ZU•coni^^n 
dimethyl 

djmethylsiladiyl(2-iso-propyl, 4-[3',5'sii-iso-propyIphenyl]indenyl)2zirconixim 
dimethyl; 

dimefthylsiladiyl(2-n-butyI,4-[3^5•-di-iso-p(ropylphe^^ 
dime^yl; 

dimethylsilBdiyI(2-isobutyU 4-[3^S'^U-iso-piopylpheayl]indeinyl)2ziicomimi 
dimethyl; 

dime1hylsiladiyl(2-9ec-buty],4-I3^5'-di-iso-p(n}pylpl]e!nyl]iiidenyl 
dimethyl; 

dimdhylsiladiyI(2-tett-butyl,4-[3^S'-K£-isc>-piopylpheiiyl]indeii^ 
dimethyl; 

dimethylsiladiyl(2-etfayl, 4-[3',5'-di-iso-propylphenyI]indenyl) ^hafiaium dimethyl; 
dimethylsiladiyl(2-n-ipropyl, 4-[3',5'-di- iso-propylphenyl]indeiiyI) jhafinum 
dimethyl; 

dimethylsikdiyl(2-iso-propyl, 4-[3'^'-di- iso-propylphenyllindenyOjhafiiium 
dimethyl; 
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dimethylsaadiylCZ-tt-bulyl, 4-[3',5'-di- iso-propylphenyljindenyl) jhaMiim 
dimeftiyl; 

diinfithylsiladiyl(24so-bufyl,4-p\5'-di-iso-prapylphenyl^ 
dimeQiyl; 

dime%lBaadiyl(2^sec-131tiyl,4-[3^5'^M-iso-propyiph^ 
dimethyl; 

dime%lsdlad^yl(2-te^^blIlyl,4-[3^5'Kfi-iso-prop 
dimethyl; 

9-silafluorendiyl(2-ethyl, 4-[3^5'KJi-iso-propylphenyl]indeiiyl)2Zircoraum 
dimethyl; 

9-silafluorendiyl(2-n-propyl, 4-[3',5'-di-iso-propylphenyl]indenyl)2zircomum 
dimethyl; 

9-silafluorendiyl(2-iso-propyl,4-[3^5'-di4so-propylphenyl]iridenyl)2zirconiim 
dimethyl; 

9-silafllwreindiyl(2-n-butyl,4-[3^5'-di-iso-propylphenyl]illd^ 
dimethyl; 

9-siMuo]etidiyl(2-iso-butyl,4-P\S'<<li-iso'piopylphe^^ 
dimethyl; 

9-siIafluoIcmdiyl(2-se(>butyl,4-[3^5'-di-i^o-paxlpylphenyl]indeayl)22a^ 
dimefiiyl; 

9-silafivu>ieiidiyl(2-tert-butyl,4-p'^'HU4so-piopylphenyllin 
dimethyl; 

9-silafluorendiyl(2-ethyl, 4-[3',5'-di-iso-propylphenyl]indenyl)2hafiiium dimethyl; 

9-silafluorendiyl(2-n-propyl,4-[3^5'-di-iso-propylphenyl]iudenyl)2hafi3iiim 

dimethyl; 

9-silafluorendiyl(2-iso-propyl,4-[3',5'-di-iso-propylphenyI]indenyl)2hafhium 
dimethyl; 

9-silafluorendiyl(2-n-blrtyl,4-[3^5'-di-is<>•propyIphenyl]inden^^ 
dime&yl; 
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9-silafluoraidiyl(2-iso-butyI,4-p^5'-<ii-iso-p(ropylphenyi] 

dimetiiyl; 

9-silafluorendiyl(2Hseo-butyl,4-[3\5'-di4so-paxpylphenyl]m^ 
dimethyl; 

9-saafliK)rendiyl(2-tert-kityI,4-[3\5'Kii-iacHpropylphe^ 
dimethyl; 

dimefthylsiladiyl(2-methyl,4-[3\5'-di-phenylphenyl]indenyl)jZircon^ 
dichloride; 

dimethylsiladiyl(2-ethyl, 4-[3\5'-di-plifinylphenyl]iiidenyl)2ziicoiiram dichloride; 

dimethyMadiyl(2-n-plropyl,4-[3^S'-di-phel]ylphelnyl]i]lden^ 

dichloride; 

dimethylsiIadiyl(2-iso-p!ropyl,4-[3^5'Kii-phenylphenyl]iiidra^ 
dichloride; 

dimethylsiladiyl(2-n-biityl,4-[3S5'-di-phenylphfiiiyl]indeiiyl)22i^^ 
dichloride; 

diniethyIsiladiyl(2-iso-bufyl, 4-[3^5'■^U-phemylphenyI]indenyl)2zi^collium 
dichloride; 

dimethylsiladiyl(2-sec-bx[tyl,4-|3^5'KU-phenylpheiiyl]indenyl)^^ 
dichloride; 

dimethylsiladiyl(2-teIt-bu1yl,4-[3^S'^ii-phenylphenyl]^ndenyl)2zil^ 
dichloride; 

dimethylsiladiyl(2-methyl, 4-[3^5'Hii-phenylphenyl]indenyl)2hafiiium dichloride; 
dimethylsiladiyl(2-ethyl, 4-[3',5'H3i-phenylphenyl]indenyl)2hafiiium dichloride; 
dimetibiylsiladiyl(2-n-propyl, 4-[3',5'-di-pl]enyIphenyl]iadenyl)2hafiuiim dichloride; 
dimethylsiladiyl(2-iso-propyl,4-[3^5'-di-pheDylpheiiyl]indenyl)2^^ 

dichloride; 

dimeaiylsiladiyl(2-Ji-buts'1, 4-[3',5'-di-phenylphenyl]indenyl)2hafiiium dichloride; 

dimethylsiladiyl(2-iso-bufyl,4-[3'^'-di-phenylphenyl]indeiiyl)ihafi^ 

dichloride; 
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dime%lsiladiyl(2-sec-bijtyl,4-p^5'-di-phenylphenyl]mdmyl)2ha 
dicbloride; 

diraethylsiladiyl(2-tert45utyl,4-[3^5'wH-phenylphenyl]mdm^^ 
dicbloride; 

9-silafluareiKaylC2-me&yI,4-|3\5'-di-phenylpliejiyl]ii^ 
dicbloride; 

9-siIafluoreiidiyl(2-et]iyl, 4-|3\S'-di-phaiylph]eiiyl]iiulenyl)^zinx>niiim dicbloride; 

9-MMuoiaidiyl(2-n-propyl,4-[3^5'-di-pheiiylphenylIindeiiyl)2^ 

dicbloride; 

9-sUafluorendiyl(2-isO"propyU4-[3'^'-<U-phenylphenyl]mdenyl)2zirccaiiiim 
dicbloride; 

9-silafluorendiyI(2-n-biityl,4-[3'^'-<fi-pihBnylphei]yl]uM^ 
dicbloride; 

9-saMiu)]sndiyl(2-iso-lutyl,4-[3';S'>^-pbeiiylpbeDyl]indeiiyl)2zi 
dicbloride; 

9-silaQuo«mUyl(2-seo-bwtyl,4-[3^5'-^-pheiiylpheiiyl]mdenyI)jZi^ 
dicbloride; 

9-^afliwraidiyl(2-tert-butyl,4-[3\5'H3t[-pbei]y^benyl]iiwienyr^^ 
dicbloride; 

9-silafiuoreiidiyl(2-mdibyl, 4-p^5'-di'pbeiiylpbenyl]iiideinylXbafiuum dicbloride; 
9-siMuoiciidiyl(2-dliyl, 4-P^5'•<li-ph6□ylpbeayl]iadeIIyl)2bafilium dicbloride 
9-dMuoreIldiyl(2-n-pTOpyl,4-I3^5'-di-pbfiIlylphfillyl]mdetty^ 

dicbloride; 

9-silafluorendiyl(2-i5o-propyl, 4-[3',5'-di-pheiiylpbenyl]indenyl)2haMum 
dicbloride; 

9-silafluorendiyl(2-n-biityl, 4-[3',5'-di-phenylpheayl]indenyl)2bafiiium dicbloride; 

9-sUafluo^endiyl(2-wo-blItyl,4-p^5'-di-pbenylpbenyl]indeIlyl)2hafaiu^ 

dicbloride; 

9-silafluorendiyl(2■^!ec-butyl,4-[3^5'■^K-phenylphenyl]indenyl)2hafim^ 
dicbloride; 
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9-silafluorendiyl(2-tert-butyl,4-[3'^-di-phenylpheiiyl]mdei^ 

dichloride; 

dimethylsiladiyl(2-methyl, 4-[3',5'-di-phenyIphenyl]indenyl)2zirconium dimethyl; 
dimefliylsaadiyi(2-ethyl, 4-p'^'-Kfi-phenylphenyl]indenyl)2zircomum dimethyl; 
diinethylsiladiyl(2-n-propyl,4-[3^5'-di-phemylp^ 
dimetbyl; 

dimethylsiladiyl(2-iso-piopyI,4-[3^5'Kfi-plmyIphenyI]u^^ 
dimethyl; 

dimelliylsiladiyl(2-n-bufyl, 4-[3^5'KU-phenylpJieiiyl]iiidenyl)iziioommn dimethyl; 

dimethylsiladiyl(2-iso-bu1yI,4-[3'^'-di-phrayliilieiiyl]indeny^ 

dimethyl; 

dimethyldladiyl(2-seo-bu1yl,4-[3^5'-4i-pheiiylphenyl]iiideiiyl)i^^ 
dimethyl; 

dime%lsiladiyl(2-tert-butyl,4-[3\5'-<li-phenylpheoyl]i^ 
dimethyl; 

dimethylsiladiyl(2-methyl, 4-[3',5'-di-phenylphenyl]indenyl)2hafiQium dimethyl; 
dimethylsiladiyl(2-ethyl, 4-[3'^'-di-pheiiylphenyl]indenyl)2hafiuum dimethyl; 
dimethylsiladiyl(2-n-piopyl, 4-P'^'-di-pheiiylphenyl]mdenyl)2hafiijum dimethyl; 
dimethylsi^adiylC2-iso-propyl,4-p^5•KIi-phenylphfinyl]indenyl)J^ 
dunethyl; 

dimethylsiladiyl(2-n-butyl, 4-[3',5'-di-phenylpihenyl]iiidenyl)2hafcium dimethyl; 
dimethylsiladiyl(2-iso-biityl, 4-[3'^'-di-phBny^henyl]indenyl)2hafiiium dimethyl; 
dimethyisilad}yl(2-sec-butyl, 4-[3',5'-di-phenylphenyl]indenyl)2hafcium dimethyl; 
dimc*hylsiladiyl(2-tert-bu1yl, 4-[3',5'-di-phenylphenyl]indenyl)jhaMum dimethyl; 
9-sUafIuorcndiyl(2-methyl, 4-[3',5'-di-phciiylpheiiyl]indeuyl)2zirconium dimethyl; 
9-silaflm)riendiyl(2-ethyl, 4-I3',5'-di-phenylpheoyi]uideiiyl)jzircomiuii dimethyl; 
9-silafIuorendiyl(2-n-propyl,4-[3^5'-^li-pihenylplienyl]inde^ 
dimethyl; 

9-silafl^o^endiyI(2-iso-p^opyl,4-[3^5'^^-phenyIphenyl]inde)D^fl)iZiI^ 
dimethyl; 
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9-silafluorendiyl(2-n-butyl, 4-[3^5'-di-phenyiphenyl]mdenyl)2zircolliumdm 

9■^kfluorendiyl(2-iso-butyI,4-[3^5'-di-phenylpheayl]indenyl^^ 

dimetfayl; 

9-alafluoirendyl(2-sec-biityl, 4-[3^5'-(U-pihelaylphel^ 
dimethyl; 

9-silafluoraidiyl(2-tert-butyl,4-|3^5'-di-phe^ 
dtmdiiyl; 

9-silafhioreiidiyl(2-methyI, 4-[3',5'-di-phenylphenyl]mdenyl)2hafi3iiim duaaethyl; 
9-sila£Iuorendiyl(2-e1iiyl, 4-[3^5'-di-phenylpheiiyl]indenyi)2haMiimdichloiide; 
9-siIafluorendiyl(2-n-piopyl, 4-[3',5'-di-phenylphenyl]indenyl)2hafiuum dime%l; 
9-silafluorendiyl(2-iso-propyl, 4- [3',5'-di-plienylphenyl]mdenyl)2hafiuum 
dimethyl; 

9-3ilafluorendiyl(2-n-butyl,4-[3',5'-di-phenylphenyl]indenyI)2hafeimn dimethyl; 
9-silafluorendiyl(2-iso-biityI,4-(3\5'-di-phenylpheiiyl]indenyl)2hafiu^ 
9-silafluorendiyl(2-seo-butyl, 4-[3^5•■4i-phlenyIphellyl]illdJenyl)2hafllium dimethyl; 
9-silafluorendiyl(2-tert-butyl, 4-[3^5'■4i-phBoylphenyI]iIldenyl)Jhafinmn dimethyl; 
dimefhylsiladiyl(2-methyl, 4-[3',5'-di-*iitylphenyl3indenyl)2 ti"-! ,4-diphenyl-l,3- 
butadiene; 

dimettqrlsiladiyl(2-«thyl,4-[3^S'-di-tbutylpihei]yl]indeay 
butadiene; 

dimethylsiladiyl(2-n-Im]pyl,4-[3'^'^3i-tbutylpihfinyl]indeIIyl)l^^ 
1,3 -butadiene; 

dimethylsiladiyl(2-iso-propyl, 4-[3',5'-di-tbutylphenyl]indenyl)2 ti*-1 ,4-diphenyl" 
1,3-biitadiene; 

dimethyl8iladiyl(2-n-butyl,4-P'^'Hii-tbiilylphenyl]indeayl)iTi*-l,4-di^^ 
butadiene; 

dimethylaladiyl(24so-butyl,4-[3'^'-di-ti)utylphenyl]indenyi)2Ti*-l,4-diphen^^ 
1,3-butadiene; 

dimethylsiladiyl{2-sec-butyl, 4-[3',5'-di-tbutylphenyl]indenyl)2 T|''-l,4-daphenyl- 
I^-butadiene; 
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dime1ilylsaadiyl(2-tert-butyl,4-[3^5'^ii-tbutylphfi^^ 
13-birtadieiie; 

dimethylsiladiyI(2-ethyl,4-[3'^-bia-trifluoromd^^ 
dipheayl-l»3-butadiene; 

dime%lsiladiyl(2-n-propyl,4-[3^5'-bis-trifluoroii«thylphe^ 
diphenyl-l,3-butadiene; 

diinethylsiladiyl(2-iso-propyl, 4-[3 ',5'-bis- trifluoromethylphenyl]iiideQyl)j r\*-l,4- 
diphenyl-l,3-butadiene; 

dimethylsiladiyl(2-n-butyl, 4-[3^5'-bis-trifluorainefliylphenyl]uidenyl)2 ^*-lA- 
dipheiiyl-l,3-butadiene; 

dime%lsiIadiyl(24so-butyI,4-[3'^'-Ws-trifluoroi^^ 
diphieayl-l,3-butadieiie; 

dimethy]siladiyl(2-sec^butyl,4-[3^S'-bis-1iifluonn^^ 
diphenyl-l ,3-butadiene; 

dimethylsiladiyl(2-tert-butyl, 4- [3^5'-bia4rifllloroIlle1byPlenyl]m^ il*- 1 ,4- 
diphenyl- 1,3-butadiene; 

dimethylsiladiyl(2-eithyl, 4-[3'4'-di-iso-propylphen.yl]indenyl)i Ti*-l,4-diphe!iiyl- 
l,3-butadi«ie; 

dimediylsiladiyl(2-n-p(rapyl, 4-[3',5'-di-iso-piopylphe!nyl]indenyl)3 ii*-l,4- 
diphenyl- 1 ,3-butadieiie; 

dmiethylsiladiyl(2-iso-propyl, 4-[3',5'-di-iso-propylphenyl]indenyl) ■n*-l,4- 
diphenyl- 1 ,3 -butadiene; 

dimethylsiladiyl(2-n-butyl, 4-[3',5'-di-iso-propylplienyl]iiidenyl)2 t)*-! ,4-diphenyl- 
1,3 -butadiene; 

dimethylsiladiyl{2-iso-butyl, 4-[3',5'-di-iso-piopylpheiiyI]iiideiryl)2Ti*-I,4- 
diphenyl- 1 ,3-butadieQe; 

diinetiiylsiladiyl(2-sec-butyl, 4-[3',5'-di-iso-propylpiheiiiyI]mdenyl>, V-1 j4- 
dipliemyl-l,3-butadieiie; 
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dime!thylsiladiyl(2-tert-butyl, 4-[3^5'Kfi-isoip«)pylphenyl]illdenyl)J ii*-l,4- 
dipheiiyl-l,3-l>utadiene; 

di^nethylsaadiyl(2-me^hyl,4-[3^5'■^fi-phenylptoyl]indeny^^ 
butadicQe; 

dime&ylsiladiyl(2-efiiyl, 4-[3',5'-di-pheaylphenyl]indenyl)2 Ti*-l,4-diphenyl-l,3- 

butadiene; 

dime%lsiladiyl(2-n-propyl,4-[3^5'-di-phenylphemyl]mdenyl)2V-U4-^Uph^ 
1,3-butadiene; 

dime%lsiladiyl(2-iso-propyI,4-[3^5'-di-pheoylphfinyl]indettyl)2ti*-l^ 
1 ^-butadiene; 

dimethyMadiyl(2-n-butyl, 4-[3',5'-di-phonylphenyllindeiiyl)j Ti*.l,4-dipheiiyl-l,3- 
butadiene; 

dimethylsiladiyl(^-iso-butyl,4-[3^5'-di-phfinylplKmyl]indeIlyl^ 
1,3-butadieQe; 

dimethylsiladiyl(2-seo-butyl, 4-[3',5'-di-pheiiylpiheiiyl]indenyl)2 ii*-l,4-diphcoyl- 
1,3-butadieiie; 

dimettiylsaadiyl(2-tert-bu*yl, 4-[3^5'-<ii-pheIlylpheIlyl]mdenyl)2 r|*-l,4-diphenyl- 
1,3-butadiene; 

9-ailflfluareiidiyl(2-methyl, 4-|3',5'-di-tbutylpheiiyl]indenyl)2 Ti*-l,4-diplwnyl-l ,3- 

9-silafluoreiidiylC2-ethyl,4-[3\5'-di4biilylplieiiyl]iiK^ 
butadiene; 

9-silafluorendiyl(2-ii-propyl, 4-[3',5'-di-tbutyIpheEyl]mdenyl)2 ti*-1 ,4-diphenyl- 
1,3-butadiene; 

9-silafluoreudiyl(2-iso-propyl3 4-[3',5'-di-tbutylphenyl]mdenyl)2 ti*-1 ,4-diphenyl- 
1,3-butadiene; 

9-sUafluorendiyl(2-iirbu1yl,4-p\5'-4i4buJylphenyl]indfiiiyl)^ 
butadiene; 
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9-siIaflxiorendiyl(2-iso-butyl, 4-[3',5'-di-tbiitylphe3iyl]iiidenyl)2 Ti*-l,4-diplieaiyl- 
1,3-butadiene; 

9-silafluc)reEdiyl(2-sec-butyl,4-P^5'-di-1buty^e^^^ 
1,3-butadieDe; 

9-ffllafluorendiyI(2-tert-butyl,4-[3^5'-di-tbutylp^^ 

1,3-butadiene; 

9-siMuorendiyl(2-efliyl,4-[3^5'-bis-trifluoromethylphenyI]mdenyl)2ii''-l^ 
diphenyl- 1 ^ -butadiene; 

9-silafhiorendiyl(2-n-propyl, 4-p^5'-bis-trifluoroniethylphenyI]indenyl)2 ti*-1 ,4- 
diphenyl- 1 ,3-butadieDB; 

9-silafluotendiylC2-i50-propyl, 4-[3',S'-bis- tiifluoromethylp1ietiyl]mdeoyI)2T|^-l,4- 
dipheiiyl-1 ,3-butaidieae; 

9-sdkfluoiendiyl(2-n-butyl, 4-[3^5'-bis-tiMuon)nidhylphenyl]indenyl)j 
diphenyl-1 ,3-butadiene; 

9-silafluorendiyl(2-iso-bu:fyl, 4-[3\5'-bis-trifliiorQine1hylphenyl]ii^^ ti*- 1 ,4- 
diphenyl- 1 ,3 -butadiene; 

9-siIafluorendiyl(2-sec-butyl, 4-[3\5'-bis-tiifluoK)methylphcnyl]indeiiyl)2ti'*-l,4- ■ 
dipheayl-l ^-butadiene; 

9-silafluorendiyl(2-tert-butyl, 4-|3^5'-bis-trifliioroinethylphenyl]indenyl)2 i\*-l,4- 
diidienyl-U-butadiene; 

9-silafluoiendiyl^-e*hyl,4-p^5'-4i-is(>-propylphenyl]mdei^ 

1,3-butadiene; 

9-silafluorendiyl(2-n-propyl, 4-[3',5'-di-iso-propylpheijyl]indenyl)2 t]^-1,4- 
dipheny 1- 1 ,3 -butadiene; 

9-silaBuorendiyl(2-iso-propyl, 4-[3',5'-di-iso-prDpyIphenyl]iiKlenyl) 'ri*-l,4- 
dipheoyl-l^-butadiene; 

9-silafluorendiylp-u-butyl, 4-[3',5'-di-iso-propylphe!i]yl]indenyl)i T|*-l,4-dipihfinyl- 
1 ^-butadiene; 
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9-siMuoreiidiyl(2-iso-biityl, 4-[3^5'-di4so-propylphenyl]inde^^ 
dipheayl-l,3-butadiene; 

9-silafluoieadiylC2-seo-butyl, 4-[3',5'-di-iso-propylplieiiyl]iiidenyl)j ■n*-l,4- 
diphenyl- 1 ,3-bul;a<Iiene; 

9-silafluoreI^diyl(2-tert-butyl,4-[3^5'-di-^so-propylphenyl]in^^ 

diphenyI-1 ,3-butadiene; 

9-silafluormdiyl(2-methyl, 4-[3^5'-di-phenylphenyl]indenyl)2r|*-l,4-diplienyl-l,^ 
butadiene; 

9-sila£luorraidiyl(2-Blliyl, 4-[3',5'-di-phenylphenyl]indeoyl)i ti*-1 ,4-diphBnyl- 1 ,3- 
butadieaie; 

9-silafliiotendiyl(2-n-propyl, 4-[3',5'-di-p]i^ylpfaie]iyl]indei]yl)2 t)*-! ,4-dipliBayl- 
1,3-butadieaie; 

9-silafluoiendiyl(2-iso-propyl, 4-[3'^'-di-pheiiylpheiiyl]iiideayl)2 ■n*-! ,4-dipiheiiyl- 
1,3-butadieae; 

9-silafluoreEdiyl^-n-butyl, 4-[3\5'-<fi-pihe!Dylphenyl]iiuieayl)2 Ti*-l,4-dipheayl- 
1,3 -butadiene; 

9-silafluorendiyl(2-iso-butyl, 4-[3',S'-di-pbenylph.enyl]mdenyI)2 Ti*-l,4-diphenyl- 
1,3-butadieiie; 

9-silafhiorendiyl{2-^e&-butyl,4-|3^5'-di-pheaylpheiiyI]in^ 
1,3-butadieiie; 

9-siIafhM(rendiylC24ert-biityl,4-[3',5'-M3i-p]^^ 
1 ^-butadiene; 

dinlef&ylamidoboraIle(2-methyl,4-[3^5'-di4butylphe!nyl]mdenyl)2zirc^ 
dichloride; 

dimethylainidoborane(2'^%l,4-[3^5'-<ii-ti3utyIphenyl]mdenyl)2Z!rconiu^ 
dlchloride; 

dimetiiykiiudobome(2-n-propyl, 4-[3^5'-di-tbutylphenyl]mdenyl)2zi^ 
dichloride; 

dime1hylamidoboraiiB(2-iro-propyl,4-[3^5'-di-tbiitylphenyl]^ 
dichloride; 
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dime%laInidoboIane(2-n-bu1yl,4-[3^5'-di-tbulylphenyi]iIK^enyl)^^ 
dichloride; 

dime%laniidoboi:ane(24so-butyl,4-[3^5'Kfi-tbu1yIpheiiyfl 
dichloride; 

dinietihylaimdoborane(2-sec-butyl,4-[3\5'"di-tbu]yl^ 
dichloride; 

dimethyIamidoboTaiie(24ert-biilyl,4-[3',5'Kii-tbutyl^^ 
dichloride; 

dimethylamidoborane(2-efliyt 4-[3',5'-bis- 
trifluoromethylphenyl]indenyl)2zirconiuni dichloride; 
diinethylairudoborane(2-n-propyl, 4-[3',5'-bis- 
trifiiiorometiiylpheayl]iiidenyl)2zircomum dichloride; 
dimethylamidoborane(2-iso-propyI,4-[3',5'-bis- 
trifluoromethylphenyl]indenyl)22ircomxmi dichloride; 
dimethyIaimdoboraEe(2-n-butyl, 4-[3',5'-bis- 
1rifluoromethylphenyl]iadeiiyl)2zircoiutim dichloride; 
dmiethylaiDidoboiane(2-iso-butyl, 4-[3',5'-bis- 
1rifliioromethylphenyl]iiideayl)2ziicominn dichloride; 
dimethylaiiiidoborane(2-sec-butyl, 4-[3'^'-bis- 
trifluoix>methylpIi£nyI]iiidenyl)^ziTcomum dichloride; 
dimethylamidoboraiie(2-tert-butyl, 4-[3',5'-bis- 
trifluon)metfaylpheoyl]indenyl),zir^^ dichloride; 
dimethylaimdoboTaiie(2-e1hyl,4-[3^3'-di-iso-propylpheiiyl]ind^ 
dichloride; 

dimediylaimdoborane(2-n-propyl,4-|3^5'-Kli-iso-propylphenyl]m^^ 
dichloride 

dimethylamidoborane(2-iso-propyl,4-[3',5'-di-iso- 
propylphenyl]iiidenyI)i5zirooiiiura dichloride; 
dimethylamidoborane(2-n-butyl,4-[3^5'-<ii-iso-propylphfinyI]iid^ 
dichloride; 
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dimefl]ylamidoborane(2-iso-biityl,4-[3'^'-^i-is(>-propy 
dichloride; 

dimethyIanudoborane(2-sec-butyl,4-[3',5'-di-iso- 
propyIpheayl]ind6Dyl)2ziicoiuiim dichloride; 
dimeaiyIainidoboraDe(2^text-butyl, 4-[3'4'-di-iso- 
prapylphenyl]iiuIeayl)22aicomum dichloride; 
diinethylaimdoboiane(2-mcttiyl,4-p^5'-di-phei^^ 
dichloride; 

dimethylaimdoborane(2-e%l,4-[3\5'-di-phenylpJienyl]indeayl)jzirc 
dichloride; 

dime%latiiidoborane(2-n-propyl,4-[3',5'-di-phenylphenyl]indenyl)22drconium 
dichloride; 

dimethylamidoborane(24so-propyi,4-[3^5'-di-phenylphenyI]indenyl)jzirconium 
dichloride; 

dime%lamidoborane(2-n-butyl,4-[3^5'-di-phenylphenyl]indenyl)jziicoriium 
dichloride; 

dimetliylaimdoboiane(2-iso-butyl,4-|3^5-di-pheiiylplieiQyq 
dichloride; 

dimetfay]amidobotaae(2-sec-butyl,4-[3\S'-di-piheiiylphenyl]iDd^ 
dichloride; 

dimethylamidoborane(24er«>butyl,4-[3^5'-^U-phcnylphenyl]inde^^^ 
dichloride; 

dimethylamidoborane(2-methyl, 4-{3*,5'-di-tbutylphenyl]indeiiyl)2 ti*-1,4- 
diphenyl- 1 ,3 -butadiene; 

dimethylainidoborEme(2-efhyl, 4-[3',5'-di-tbuty^henyl]iiideiiyI)2 Ti'*-l,4-diphenyl- 

1,3 -butadiene; 

diniethylamidoboraneC2-n-propyl, 4-[3',5'-di-tbutylphenyl]indenyl)j t\*-1,4- 
diphaiyl-l,3-butadiene; 

dmiethylamidoborane(2-iso-prDpyl, 4-[3',5'-di-fl>utylphenyl]indenyl)j ti*-1,4- 
dq)heiiyl-l,3-butadieiie; 
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dimetiiylamidoboraQe(2-n-butyI,4-[3^5'-di4butylphenyl]ii^^ 
diphenyl-1 ,3-b«tadieae; 

dimetiiyIamidobOTane(2-iso-biityl, 4-[3'^-di-tbirtylpheiiyl]iiidenyl)2 ti*-1,4- 
diphenyl-l,3-bufadiea3e; 

dimefliylaimdoboraiieC2-sec-butyl,4-[3^5'-^-1b^^ 
diphenyl-l ,3 -butadiene; 

dimetiiylaniidoborane(2-tert-butyl, 4-[3',5'-di-tbu1ylphenyl]indeiiyI)2ri*-l,4- 
diphenyl-l,3-butadieiie; 

dimeliiylaimdoborane(2-etfayl, 4-[3\5'-bis-trifliioromethylpheiiyI]indaiyl)2 t|*-1,4- 
dipbenyl-l ,3-butadienB; 

dimetfaylaiDidoboiane(2-n--piDpyI, 4-[3^5'-bb-trifluaromefbylpheiiyl]u]dea^ t)*- 
1 ,4-dipIienyl-l ,3 -butadiene; 

dimethylaimdoborane(2-iso-p£opyl, 4-[3'^ -bis- tiifluorome11iylpheuyl]iiideayl)2 
T]*- 1 ,4-diplienyl- 1 ,3-butadieae; 

dimethylamidoborane(^-n-butyl, 4-[3^5'-bds-trifluorometh,ylphenyl]iiideiiyl>j V- 
1 ,4-diphenyl- 1 ,3-birtadiene; 

dime1iiylamidoborane(2-iso-butyl, 4-I3'^'-bis-trifluoimielhylpheiiyl]u^^ V- 
1 ,4-diphaiyl- 1 ,3-biitadieae; 

dimetihylaniidoborane(2-sec-butyI, 4-[3^S'-bis-1iifluoiomethy]pbenyl]iiideiiyl)2 ri*- 
1 ,4-diphfiiiyl- 1 ,3-butadiene; 

dimelhylaimdoborane(2-tert-butyl,4-[3\5'-bis-trifluorom 

1 ,4-diphenyl-l ,3 -butadiene; 

diraethylainidoborane(2-ethyl, 4-[3',5'-di-iso-propylphCTiyl]indenyl)2 ti*-1 ,4- 
diphenyl- 1 ,3-butadiene; 

dimethylaimdoboraiie(2-n-propyl, 4-[3',5'-di-iso-propy]^heoyl]indenyl) j ti*-1,4- 
diphenyl-l,3-but8dieaie; 

dimethylaimdobarane(2-iso-propyl, 4-[3',5'-di-iso-propylphenyl]indeiiyl) t|*-1,4- 
dipbsnyI-1 ,3-butadieiie; 
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dimethylamidoborajae(2-ii-butyl, 4-[3',5'-di-iso-propylphenyI]indeiiyl)2 ii*-l,4- 
diphfiuyl-U-butadiene; 

dime%lamidoborane(2-iso-butyl,4-[3^5'-4i-iso-iHt]i]ylph^ 
dipheayl-U-butadiene; 

dimethylaniidolKmie(2-seo-butyl,4-[3^5'-di-iso-propylp^ 
diphenyl-1 ,3-butadiene; 

diniethylamidoborane(2-tert-butyl, 4-[3',5'-di-iso-propylphenyl]indenyl)2 tj*- 1,4- 
diphenyl" 1 ,3-butadiene; 

dimediylamidoborane(2-rae%l,4-[3^5'-di-phenylphenyl]indenyl)2ii'*-l^ 

diphenyl-ljS-butadiene; 

dime11iylaixudobOTan<2-ethyl,4-[3'^'HSi-phfii^ 

1,3-batadieiie; 

dimethylamidoborane{2-u-i«ropyl, 4-[3',5'-di-pheiiylphfinyl]indaiyl)2 
dtphenyl-13-butadieiie; 

dimediylaimdoboraiie^-iso-piopyL, 4-[3',5'-di-phBnylpheoyl3mdenyl)2 ti*-1 ,4- 
diphenyl-l,3-biitadiene; 

dmiethylamidoborane(2-n--bulyl, 4-[3',5'-di-phcaiylphcsayl]indeiiyl)2 Ti*-1,4- 
diph.enyl-l,3-biitadiene; 

dimethylanMdoborane(2-iso-bulyl,4-[3'^'-di-^^ 
diphieiiyl-l,3-butBdien6; 

dimethylamidoborane(2-seo-butyl, 4-[3',5'-di-pheijylphenyl]indenyl)2 ti'*-1,4- 
d^heayl-1 3-butadieiie; 

dimefliylainidoborane(2-tert-butyl, 4-[3',5'-di-phenylphenyl]mdenyl)2 fi*-! ,4- 
diphenyl- 1 ,3-butadieiie; 

dimethyIamidoboraae(2-methyl, 4-[3',5'-di-tbutylphenyi]mdenyl)2zirconium 
dimethyl; 

dimethylaimdob0Taae(2-ethyl,4-p^5'-di-tbutylphenyl]indeayl)^^ 
dimethyl; 
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dimethylamidoboraiie(2-n-pTOpyl,4-p\5'-di-tbutylphrayl]ii^ 
dimeihyl; 

dimefhylauudolx)iane(2-iso-propyl,4-[3^5'-di4butylphenyl]i^ 
dimefhyl; 

dimethylaimdoboiane(2-n-butyl,4-[3^5'-di-tbutylpheayl]radenyl)^ 
dimetbyl; 

dmie1iiylanudobOTane(2-is<)-butyl,4-p'»5'-di4butylph^ 
dimethyl; 

dimeflhyIalmdobora]lcK2-«ec-b«tyl,4-[3^5'-di-tb^^ 
dimetiiyl; 

dimeUiyla[mdoboraue(2-tert-butyI, 4-[3',5'-di-tbutylphenyl3mdeDiyl)2zireonium 
dimethyl; 

dimethylamidoborarie(2-e1hyl, 4-[3',5'-bis- 
trifluoromethylphenyl]mdenyl)2arcomum dimethyl; 
dimethylamidoborane(2-n-prapyl,4-[3',5'-bis- 
tri£[uoromethylphenyl]indeiiyl)2zircomum dimethyl; 
dimethylanudoboraite(2-iso-propyl, 4-[3',5'-bis- 
trif]uoromethylplienyl]iQd«iiyl)22iroomm dimethyl; 
dimefhylamidobotaiifi(2-ii-bufyl, 4-[3',5'-bis- 
trifluoiometbylphenyl]iiidenyl)2zirconivim dimethyl; 
dimethylamidoboraiiB(2-iso-butyl, 4-[3*,S'-bis- 
tii£hioramethylphenyl]indeiiyl)22ircQiiium dimethyl; 
dimefliylamidoboraiie(2-sec-butyI, 4-[3',5'-bi&- 
trifliU)r0methylphenyl]indMiyl)2zirconiiim dunettiyl; 
dimefliylamidoborane(2-tert-butyl,4-[3',5'-bis- 
tiifluoiranefhylphfinyl]iiideiiyl)223rcomum dimefhyl; 
dimetllyIamidoborane(2-eflhyl,4-[3^5'-di-is(>-pIopylphenyl]indellyl)^ 
dimethyl; 

dimethylanddoborane(2-n-propyl,4-[3V5'^ii-iso-propylpheijyl]iad^^^ 
dimethyl 



wo 2004/046214 PCT/US2003/032910 



dimethylamidoborane(2-iso-propyl,4-[3',5'-di-iso- 
propylphenyl]mdenyl)2ziTcomuin dimethyl 
dimelliylaiiiidoboraiie(2-n-butyl,4-[3^S'-Kli-iso-p 
dimethyl; 

dimetihylaimdobofl:a3ie(24so-butyl,4-[3'^'-^-iso-|^^ 
dimefhyl; 

dimethylaiiiidoboiraiie(2-sec-butyl, 4-[3',5'-di-iso- 
prapylpiheiiyl]mdei]yl)2zircaiuim dunetbyl; 
dimethylamidoboraiie(2-tert-bulyl, 4-[3^5'^3i-iso- 

propylphenyl]indeiiyl)22irconium dimethyl; 

diinethylainidoborane(2-methyl, 4-[3',5'-di-phenyIphenyI]inde!nyl)2zircomum 
dimethyl; 

diinethylatnidoboraiie(2-ethyl, 4-[3^5'-di-phenylphenyl]indenyl)2Zircomum 
dimethyl; 

dimethylainidoborane(2-ii-propyl, 4-[3',5'-di-phenylphenyl]iiidenyl)2zircomum 
dimethyl; 

dimethylamidoboi:aiie(2-iso-piopyl,4-[3^S*-di-pheiiylphenyl]indeny 
diotethyl; 

dimethylan]idoboii:ane(2-n-butyl,4-[3^5'"di-^ 
dimethyl; 

dimethylamidobo1»ne(2-iso-b^l^yl,4-[3^3'-di-phenyIpheIlyl]indellyl)2zi1X^ 
dimethyl; 

dimelhylamidoboiane(2-^eC'butyl,4-[3^5'-di-ph0aylphenyl]iiidei]y 
dimethyl; 

dimethylamidoboralB(2-te1t-b1Ityl,4-[3^S'-di-pheny]phenyl]indenyl)2zhco^ 
dimethyl; 

diisopropylamidoboraiie(2-me%l,4-[3'^'-di-fbulyIphfimyl]indenyl)2zirco^ 
dichloride; 

diisopropylamidoborane(2-efhyl, 4-p\5'Hii-tbutylphenyl]indenyl)2zirc(Hiiiim 
dichloride; 
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diisopropyIainidoborane(2-n-pn3pyl, 4-[3^5'-di4butylplienyi]indeaiyi)2zireoniuin 
dichloride; 

diisopropylauudobo]me(2-iso^propyl,4-[3^5'-di4butylphe^ 
dichloride; 

diisoijroi>yIaiiudob0Taiie(2-n-bu1yl,4-[3\5'^^ 
dichbiide; 

dii50propylsimdoboiH]ifi(2-iso-bidyl,4-[3^5'-di-1butylp^ 
dichloride; 

diisop!ropylaimdobOTaiie(2-sec-butyl, 4-[3^5'-di-tbutylphenyl]inde^^ 
dichloride; 

dusopropylaimdolxffane(2-tert-biityl,4-[3^5'Hii-tbutylphenyl]u^ 
dichloride; 

diisopropylamidoborane(2-ethyl, 4-[3',5'-bis- 
trifluoromethylphenyl]indenyi)2zircomum dichloride; 
diisopropylamidoboraneCZ-n-propyl, 4-[3',5'-bis- 
1xifluoromefhylphenyl]indmyl)2ziiooiuuini dichloride; 
diisopiopylaiiiidoboraiie(2-iso-piopyl, 4-[3',5'-b(U- 
trijBuoioinethyiphmyl]indeayl)2zirconiiiin dichloride; 
diisopiropylamidoborane(2-n-butyl, 4-[3',5'-bis- 
trifluorom0thyli]Oienyl]indenyi)2Zinx)niim dichloride; 
dii8op!ropylamidoboiane(2-iso-bulyL, 4-[3',5'-his- 
trifluoromellqrlpheiiylJindenylXzirconium dichloride; 
diisopK)pylamidoborane(2-sec-butyl, 4-[3'^'-bis- 
trifluaromethylphenyl]indenyl)2zircoiiium dichloride; 
diisopropylainidoborane(2-tert-butyl,4-[3',5'-bis- 
trifluoiometbyIphenyl]iiKlenyI)22aiconium dichloride; 
diisopropylaimdoborane(2<thyl,4-[3^5'sli-iso-propylphenyl]m^ 
dichloride; 

diisopropylaBiidoboiane(2-n-propyl, 4-[3',5'-di-iso- 
propylphenyI]iiidenyl)2zircoim]m dichloride 
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diisopropylaniidoborane(2-iso-propylj4-[3',5'-cli-iso- 
propylphenyl]mdenyl)2zirw)nium 
diisoim)pylajmdoborane(2-n-butyl, 4-|3',5'-di-iso- 
propylphenyllindenyOjZiiccniiiim dichloride- 
dusop]»pylaimdoboraiifi(2-iso-biityl, 4-[3',5'-di-iso- 
propylpheayl]mdaayl)^ziiconium dicihloride; 
diisopropylaniidoborane(2-seo-butyi,4-[3',5'-di-iso- 
propylpheiiyl]mdeayI)2zircomum dichloride; 
diisopropylaimdoboraQe(2-tert-bu1yl, 4-[3',5'-di-iso- 
propylphenyl]indenyl)2zircomvim dichloride; 

d^isopropyla^ridoborane(2-methyl,4-[3^5'-di-phenylphenyl]mdeayl)2zi^comlra ■ 
dichloride; 

diisopropylamidoborane(2-ethyl,4-P^5'-di-phenylphenyl]indenyl)2a^com^m 
dichloride; . 

diisoprppylamidobonuie(2-n-propyl, 4-[3',5'-di-phenylphenyl]indenyI)2ziioomum 
dicihloride; 

diisopiropylflimdoboian6(2-iso-piopyl, 4-[3',5'-di- 
pheaiylphenyl]indenyi)22xrooiiium dichloride; 
diisopn)pylaimdoboiajie(2-n-bulyl,4-|3\5'-di-^ 
dichloride; 

diisopTopylamidoboiane(2-iso-bi]tyl,4-[3^S'-di-phenylphw^ 
didiloride; 

diisopropylamidoborane(2-^ec-bu1yl,4-|3'^'-di-pihenylphfinyl]inden^ 

dichloride; 

diisopropylaInidoboraDe(2-tert-butyl,4-p^5'■^ii-phenylphenyl]inde^yl)22^^ 

dichloride; 

diisopropylamidoborane(2-melhyl, 4-[3^5'-di-tbiilyliihc!iiyl]iiidenyl)2 ti*-1,4- 
diphenyl-1 ,3-buta(UeDe; 

diisopropylamidoboiaiiB(2-et!hyl, 4-[3',S'-di-tbutylpihenyl]iiidei]yl)2 t|^-1,4- 
dipbenyl- 1 ,3-butadieDe; 
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diisopropylainidoborane(2-n-propyl, 4-p',5'-di-tbutylpIienyI]mdei^l)i il*-! ,4- 
dipheD.yI-13-butadieae; 

dii»imjpylaimdoboiane(2-iso-p!ropyl,4-p;5'-<fi-tbutylp^ 
diphraiyl-l,3-butadi^; 

diisopropylamidoboKUje(2-ii-butyl, 4-[3'^'-di-tbutylphenyl]indeaiyl)j t|*-1,4- 
dipbenyl-l,3-butadiene; 

diisoptopylaimdoborane{2-iso-butyl,4-[3^5'-di-tbutyIphenyl]indenyI)2ti*-l,4- 
diphenyl-1 ,3-butadiene; 

diisopropylamidoborane(2-sec-butyI, 4-[3',5'-di-tbutylphfi!nyl]mdenyl)2 r\*-l ,4- 
diphenyl- 1 ,3 -butadiene; 

duropropylaimdoborane(2-tert-bitiyl,4-|3^5'Hii-tbulylph^ 
diphenyl- 1 ,3-butadiene; 

diisopropylamidoboiane(2-e1hyl.4-[3^5'-bis-trifliiorOTieA^ 
l,4-diphCTyl-l,3-butadiene; 

d^sopropylamidobo^aIleC2-n-propyl,4-[3^5'-bis-trifluoIomethylphel^^ 
Ti''- 1 ,4-diphenyl-l ,3-biitadiene; 
diisopropylamidoborane(2-iso-piopyl,4-[3',5'-bis- 
trifluoromethylpheiiyl]mdenyl)2n*-l,4wiiphenyl-U-butadiene; 
diisopropylamidoboraiie(2-n-butyl,4-[3^S'-bis-ttifliK)ioiDe%l^ 
1 ,4-dipheiiyl- 1 ,3-butadie(De; 

dusopropylaimdobonmc(2-iso-butyl,4-[3\5'-bis-trifluoroine^ 
Ti''-l,4-diphciiyl-l,3-butadiene; 

diisopropylaimdoboiane(2-sec-bu1yl,4-[3^5'-bis-1iifluoKM^ 
T)*-! ,4-diphenyl- 1 ,3 -butadiene; 

diisopropyIamidoborane(2-tert-butyl, 4-[3',5'-bis-trifluororaethylphenyl]indenyI)2 
Ti''-l,4-diphenyl-l,3-butadiene; 

diisopropylamidoboraiie(2-ethyl, 4-[3',5'-di-iso-piDpylphenyl]iadenyI)2 ti^-1,4- 
dipheiofl-l,3-butadiene; 
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diisopropylamidoborane(2-n-propyl, 4-[3',5'-di-iso-propylphenyl]indenyI)2 ti*-1,4- 
dipbeayl-1 ,3-butadiene; 

dusopiropylanudoborai]e(2-iso-ptopyl, 4-[3',5'-di-iso-propylphenyl]indenyl) ii*- 
1 ,4-diphenyl-l ^-butadiene; 

diisopiopylaiiiidoboraiie(2-n-butyl, 4-[3',5'-di-iso-propylphenyl]indeiiyl)2 'n*-l,4- 
dipheayl-l ,3-butadiene; 

diisopropylamidoborane(2-iso-butyl, 4-[3',5'-di-iso-propylphenyl]mdenyl)2 t\*-1 ,4- 
diphett,yl-l,3-biatadiene; 

diisop!KipylamidoboraneC2-sec-butyl,4-[3^5'-di-iso-pr^ 
dipbenyl-l ,3-biitadJene^ 

dmop(K)pyla^udoboIane(2-tert-butyl;4-|3^5'-di4s^ 
diphenyl-l^-butadiene; 

diisopropylamidoboraiiB(2-methyI,4-[3^5'-di-pheaiylpheayl]i^^ 
diphenyl-M-butadiene; 

diisopropylanudoborane(2-etiiyl, 4-[3',5'-di-pheiiylphenyl]indeiiyl)2 n*-1.4- 
diphenyl- 1 ,3-butadiene; 

diisopropylamidoborane(2-n-propyI,4-P^5'-KK-pheaylphieaiyl]indenyl^ 
diphenyl-l,3-butadieiie; 

diisopropylatmdoboimie(2-iso-propyl, 4-[3*,5'-<ii-phfi!nylphenyl]iiidenyl)2 r\*-l,A- 
dipheayi-l,3-butadieii^ 

diisopropylatnidoboiaDe(2-n-batyl, 4-[3'^'-di-pheuylphienyl]radenyl)2 t)*-1,4- 
diphenyl- 1 ,3-butadiene; 

diisopropylamidoborane(2-iso-butyl, 4-[3'^'-di-phenylphenyl]indenyl)2 tj*- 1 ,4- 
diphenyl-l,3-butadiene; 

diisopropylaiiiidoborane(2-sec-butyl, 4-[3',5'-di-phenylpbenyl]indenyl)2r|*-l,4- 
diphieiQ^l-l,3-butadieiie; 

diisopropylainidoboraiie(2-tert-birtyl, 4-[3',5'-di-phenylphenyl]indenyl)2 ti*-! ,4- 
diphenyl-1 ,3-butadieiie; 
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diisopropyla^lidoborane(2-methyl,4-[3^5'-di-1blrtylph^^ 
dimethyl; 

djisopropylamMobc)raiie^-el3byl,4-[3^5'Hli-tkrtyl^ 
dimethyl; 

diiropix)pylamidoboTane(2-n-propyl,4-[3\5'-di4butylphen^ 
dimethyl; 

diisopropyIamidoboratte(2-iso-piopyl,4-|3\S'-di4butyl^ 
dimethyl; 

diiTOpropylamidoborane(2-n-bu1yI,4-[3^5'-di4butylphenyl]indenyl)2ziicomum 
dimethyl; 

diisopropylamidoborane(2-iso-butyl,4-[3^5'-di4butylphenyl]indenyl)2zircomiim 
dimethyl; 

diisopropylatmdoborane(2-sec-butyl,4-[3',5'-di4butylphenyI]indenyl)2zi3X3om 
dimethyl; 

diisopiopylamidoboraiie(2-tert-biityl,4-[3^5'-di-tbutylphenyl]im^ 
dimethyl; 

diisopiopylamidoboia]ie(2-ethyl, 4'[3',5'-bis- 
trifluoromefhylpiheiiyl]iideaylXzircoiiitun dimethyl; 
diisopropylamidoboraiie(2-n-propyl, 4-P',5'-bis- 
trifliiQiramethylpheayl]iiidenyl)2zircQmum dunethyl; 
diisQi]ropylamidoboraiiB(2^iso-pn>pyl, 4-[3',S'-bis- 
tri£luoTQmethylphetiyl]indenyl)2Zucomum dimethyl; 
diisopropylamidoborane(2-n-butyl,4-[3',5-bis- 
trifIuoromethylphenyl]indenyl)2zirconium dimethyl; 
diisopropylamidoborane(2-iso-butyl,4-[3*,5'-bis- 
tiiQuoromethylphenyl]indenyl)22arcomum dimethyl; 
diisopropylamidoborane(2-sec-butyl,4-[3',5'-bis- 
trifluoromethylphenyi]indenyl)2zircomum dimethyl; 
diisopropylamidoborane(2-tert-butyl,4-[3',5-bis- 
tiffluoromefhylphenyl]indenyl)jzarcomum dimethyl; 
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diisopropyla^ni(toborane(2-€1hyl,4-[3^5'K^i-iso-pIopylphenyl]md^^ 
dimethyl; 

diisopropylamidoboranei^-D-propyl, 4-[3',5'-di-iso- 
propyIphenyl]mdeQyl)2zircoiiiuin dimetliyl 
diisopn)pylaimdoboirane(2-iso-piropyl, 4-[3',S'-di-iso- 
piopylp{hei]yl]i]3dienyl)2zircomiun dimethyl; 
diisopropylamidoborane(2-n-biityl, 4-[3'^'-di-iso- 
pTopylFihe!Qyl]]ndeiiyI)2ziico]uuin dimetiiyl; 
diisopropyIamidoboraiie(2-iso-butyl, 4-[3',5'-di-iso- 
ptopylpheiiyl]indenyl)2zirconium dimethyl; 
diisopropylam.idoborane(2-sec-butyl,4-[3',5'-di-iso- 
propylphenyl]indenyl)2zirconium dimethyl; 
diisopropylamidoborane(2-tert-butyl, 4-[3',5'-di-iso- 
propylphenyI]mdenyl)2zircomum dimethyl; 
duso|)iropylamidoborane(2-methyl,4-[3'^'-di-pbienylpheQy^ 
duBfitbiylg 

diisopropylaimdobQaaM(2-etliyl,4-j3'^'H3i-phenylphenyl]in^ 
dhnethyl; 

dUsopropylamidoboiMe(2-n-propyl,4-[3^5'^U-pheaylpheiiyfl 
dimethyl; 

diisopropylamMoboiane(2-is<>-prppyl, 4-[3',5'-di- 
phfii)ylplie(nyl]indenyl)2ziiconium dimethyl; 
diisopropylamidobofrane(2-n-bu1yl,4-[3^5'-Kii-phenylphenyl]b^ 
dimefhyl; 

diisopropylamjdoboiane(2-iso-butyl,4-[3'^'Kii-phenylphenyl]inden^ 

dimethyl; 

diisopropylaaiidoboKme(2-8ec%ityl,4-[3^5'-di-phenylpheQyl]iii^ 

dimethyl; 

diisopropyIflmidoborane(2-tert-butyl, 4-|3^5'-di-phenylplifinyl]indenyI)2Zucomiim 
dimediyl; 
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bis(trimethyIsilyl)amidoboraiie(2-me1iiyl, 4-[3',5'-di- 
tbutylpheayl]indenyl)2zircomiim didiloiide; 
bis(triniettiylsilyl)amidoborane(2-efliyI, 4-[3'^-di- 
fbiitylphenyl]mdenyl)2ziiconiiim dichloride; 
bis(trimefliylsUyl)amidoboraiie(2-ii-pirQpyl, 4-[3',5'-di- 
1butylphea]yl]iiideiiyl)22iico(m dichloride; 
bis(triiQethyldlyl)aiiiudobQiane(2-iso-piopyl, 4-[3',5'-di- 
&iitylpheayl]iiidenyl)2zircomum dichloride; 
bis(trimethylsilyl)aimdoborane(2-n-butyl,4-[3',5'-di- 
tbutylphenyl]mdenyl)2zircomxim dichloride; 
bis(trimethylsilyl)amidoborane(2-iso-biityl, 4-[3',5'-di- 
tbutylphenyl]indenyl)2zircoiiium dichloride; 
bis(trimethyIsilyl)amidoborane(2-sec-butyl, 4-[3 ',5'-di- 
tbutylphenyl]indenyl)2zircoiiium dichloride; 
bis(trime%lsilyl)ainidoborane(2-tert-butyl,4-[3',5'-di- 
1butylpiheayl]indenyl)2zircomum dichloride; 
bis(trimefhylsilyl)amidoborane(2-etliyl, 4-|3',5'-bis- 
1rifluoiromethylpihiei]yl]iiideayl)22dn^ dichloride; 
bis(triine1hylsilyI)amidoborane(2-n-propyl,4-[3\5'-^ 
trifluor(mie^lplienyl]iadenyl)2ziicomiim dichloride; 
bis(tri]iiethylsilyl)ai][udoboa:ane(2-iso-propyl, 4-[3',5'-bi5- 
tri£luorome11iylidienyl]i]ideayl)2zircQtuiim dichloride; 
bis(trimethylsilyl)amidoboraiie(2-n-butyl, 4-[3',5-bis- 
1rifluoromethylplienyl]indenyl)2zirconiiiin dichloride; 
bis(trimethylsilyl)anudoborane(2-iso-butyl, 4-[3',5'-bis- 
trifluoromethylplienyl]iiideiiyl)22ircomum dichloride; 
bis(trimethylsilyl)amidoborane(2-sec-butyl, 4-[3 ',5'-bis- 
trifluoromethylphenyl]indeiiyl)2ziiooiuuni dichloride; 
bis(trimelhylsilyl)amidoborane(2-tert-biilyl,4-[3^5'-bis- 
tri£luoioinethylphenyl]indeDyl)2ziicomum dichloride; 
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bis(trime&ylsilyl)amidoboraiifi(2-e1iiyl,4-[3',5'-di-iso- 
propylpheayl]iiideiiyl)2zircomum didiloiide; 
bis(1rimethyMyl)aimdoboTane(2-n-propyl,4-[3'^'-di-M 
propylpheayljindeiiylXzircomum dichloride 
b^1riinetfayIsiIyl)aimdobOTane(2-iso-propyl,4-p 
propylp1ieayl]iQdenyI)2zi]:a>mum didilotide; 
bis(1rimcthylsilyl)wnidobora]ie(2-ii-butyl,4-[3',5'-di-iso- 
propylphenyl]mdenyl)2zirconium didiloride; 
bis(trimethylsilyl)aimdoborane(2-iso-bi]tyl, 4-[3',5'-di-iso- 
propyIphenyl]mdenyl)2zirconium dichloride; 
bis(trimethylailyl)aniidoboraae(2-sec-butyl, 4-[3',5'-di-iso- 
propyIphenyl]mdenyl)2zirconivim dichloride; 
bis(trimethylsilyl)amidoborane(2-tert-butyl,4-[3',5'-di-iso- 
propylphenyl]iiidenyl)2zircomum dichloride; 
bis(trimethyIsilyl^iiudoborane(2-methyl,4-[3'^'-di- 
phenylpIienyI]mdenyl)2ziTC0Dii]m dichloride; 
bisCtriiiifithylsiIyl)HimdobQraiie(2-ethyl, 4-[3',5'-di- 
phe!nylphBnyI]mdenyl)2ziTComum dichloride; 
bis(triinfithylsilyl)amidoboiaiie(2-n-propyl,4-[3',S'-di- 
pheiiylphenyl]ii]denyl)2ziiconium dichloride; 
bis<trimethylsilyl)amidoboraDe(2-i90-pn)pyl,4'[3',S'-di- 
pheaylphenyl]indenyl)2zircomiiin dichloride; 
bis{trimethylsilyl)amidoborane(2-n-butyl,4-[3',5'-di- 
pheQylphenyl]mdeiiyl)2zircomum dichloride; 
bis(trimethyIsilyl)aaiidoborane(2-iso-birtyl,4-[3',5'-di- 
phenylphenyl]indeayl)2zirconium dichloride; 
bis(trunethylsilyl)aimdoborane(2-sec-bittyl, 4-[3',5'-di- 
pheny^henyl]indeayl)2ziTcomum dichloride; 
bis(trhnefliylsilyl)aimdoboisme(2-tert-butyl,4-[3',5'-di- 
phenylph6Dyl]indeiiyl)2Zu:comiim dichloride; 
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bis(trimelhylsilyl)armdoborane(2-me1hyl,4-[3^5'-di-tbirt^^ 
diphenyl-1 ,3-biitadieiie; 

bis(trime*hylsilyl)amidoboraiie(2^yl, 4-[3',5'-di-tbufylphaayl]mdenyl)j ii^-l ,4- 
diphiB!nyl-l,3-butadieae; 

bis(trimethylsilyl)amidoborane(2-n-pn)pyl, 4-[3',5'-di-tbutylpiienyl]indenyl)j ti*- 
1 ,4-diphenyl-l ,3-butadiene; 

bis(trimethyIsilyl)amidoborane{2-iso-propyl,443^5'-di4butylphenyl]mden^^ 
1 ,4-diphenyl-l ,3-butadiene; 

bis(trimBthylsilyl)amidoboraiie(2--n-butyl, 4-[3',5'-di-tbvitylphenyl]iiidenyl)i t]*- 
l,4-diphenyl-l,3-butadieae; 

bis(trinieChylsilyl)anudoboraiie(2-iro-butyl, 4-[3',5'-di-tbi]tylphBnyl]mdenyl)2 t)*- 
1 ,4-dipbeDyI-l ^-butadiene; 

bis(triniethyMyl)anudoborane(2-se(>-b«fyl,4-[3^5'sJi-lbulylphe^ 
1 ,4-diphenyl-l ,3-butadieine; 

bis(trimethylsilyI)anudoboraiie(2-tert-butyl,4-p^5'-di-tbuty^hm 

1 ,4-diphenyl-l,3-birtadiene; 

bis(trimethylsilyl)anudoborane(2-ethyl,4-[3',5'-bis- 

1iiflu{m)me%lphenyl]indenyl)2T|^-l,4-diphenyl-13-butadiene; 

bis(trime11iylsily])amidoboraiie(2-]i-propyl,4-[3',5'-bis- 

trifluoiomethylphenyl]iiidenyl)2T|*-l,4-diphenyI-l,3-butadieiw 

bis(triinetfiylsilyl)atmdoboTaae(2-iso-propyl, 4-P',5'-bis- 

trifluoromethylphenyl]indenyl)2 rf- 1 ,4-diphenyl- 1 ,3 -butadiene; 

bis(trimethylsilyl)aniidoborane(2-n-butyl, 4-[3 ',5'-bis- 

trifluoromethylphenyl]indenyl)2ti''-l,4-diphenyl-l,3-butadiene; 

bis(trimethylsilyI)amidoborane(2-iso-butyl,4-[3',5'-bis- 

trifluoroniethylphenyl]indenyI)2T|*-l,4-diphenyl-l,3-butadiene; 

bis(trimeliiylsilyl)amidoborane(2-sec-bufyl,4-[3',5'-bis- 

tiifliK>romethylphenyl]indenyl)2Ti*-l,4-dipheiiyl-l,3-butadie^ 
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bis(1rime1hylsilyl)a]midoboraiK(2-tert-butyl,4-[3',5'-bis- 
triflucmjmethylphenyljiiideaylX ti*-1 ,4-dipJienyl- 1 ^-butadiene; 
bis(trimethylsilyl)aimdoboraneC2-ethyl, 4-[3',5'-di-iso-piopyIphenyl]iiidenyl)j ti*- 
1 ,4-'dipheDyl- 1 ,3-birtadieiie; 
Ks(triniethylsilyl)aimdoboraiie(2-n-pn^ 
Ti*-l,4-diphenyl-l ,3-butadiene; 

bis(trime^hylsilyl)amidoborane(2-iso-pIopyl,4-(3^5'-di-iso-propylphenyI^ 
ri*-! ,4-diphenyl- 1 ,3 -butadiene; 

bis(trimethyIsiIyl)amidoborane{2-n-butyl, 4-[3',5'-di-iso-propylpbeiiyl]mde!nyl)2 
r|''-l ,4-diphenyl-l ,3-butadiene; 

bis(1iimethylsilyl)anudoboran©(2-iso-butyl,4-[3\5'-<U-iso-prDpylp^^ 
Ti*-1 ,4-dipheiiyl-l ^-butadiene; 
Hs(trimelfay]siIyl)aimdoboia]ie(2-^ec-butyl,4-[3^^ 
T|*-l ,4-diphciiyl-l ,3-butadieiie; 

bis(trimethylsilyl)amdoborane(2-tert-tnjtyl,4-[3^5'-Kfi-iso-^ 
Ti''-l,4-diphenyl-l,3-butadiene; 

bis(trimethylsilyl)aimdoborane(2-meliiyl,4-[3\5'-<fi-p]ieiiylpta 
1 ,4-dipheayl-l ,3-butadiene; 

bis(tiinaefliylsilyl)amidoboraeeC2-efliyl» 4-[3',5'-di-pbenylpheiiyl]indenyl)2 ■n*-1.4- 
dipheiiyl-l,3-butadieiie; 

bis(triiiie%Myl)aimdoborane(2-n-pn3pyl,4-[3^5'-di^^ 
1,4-dipheiiyl-l^-butadieiie; 

bis(trime%lsilyl)amidoboranep-iso-propyl,4-[3'^'-di-phenylphenyl]indenyl^ 
Ti*- 1 ,4-diplienyH ,3-butadiene; 

bis(triraethylsilyI)amidoborane(2-n-butyl, 4-[3',5'-di-phenylphenyl]indenyl)ij 1*- 
1 ,4-diphenyI- 1 ,3-butadiene; 

bis(trimefliylsilyl)aniidoborane^-is<>-butyl, 4-[3',5'-di-phenylpheaiyl]indenyl)2 
l,4-dipheiiyH,3-butadiene; 
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bis(1nmethyIsilyl)aimdoboTaiie(2-sec-butyl, 4-P^5'-di-phenylpheriyl]iiide!nyl)2 n''- 
1 ,4-diplieiiyl-'l,3-butadi^e; 

bis(trime%lsUyl)anudoboi:aiie(2-tert-butyl, 4-[3',5'-di-p3ieaiylpheiiyl]indeiiyl)j V- 
1 ,4-dxphenyl- 1 ^ -butadiene; 
bis(trimet]iylsUyl)anudoborane(2-methyl^ 4-[3',5'-di- 
tbutylpheuyl]indenyl)2zirconium dimethyl; 
bis(trimethylsiiyl)ainidoborane(2-ethyl, 4-[3',5'-di- 
tbutyiphenyl]indenyl)22ircoruiim dimethyl; 
bis(triraethylsilyl)amidoborane(2-n-propyl, 4-[3',5'-di- 
tbufyIphenyl]indenyI)22drcoiiium dimethyl; 
bis(trimethylsilyl)amidoborane(2-iso-propyl, 4-[3',5'-di- 
tb;itylphenyl]indenyl)22irconium dimethyl; 
bis(trimethylsiIyl)amidoboiaiie(2'n-butyl,4-[3',5'-di- 
tbutylphieiiyl]iiidenyl)2ziicomum dimethyl; 
bis(trimethyIsilyl)amidoborane(2-iso-butyI, 4-[3',5'-di- 
tbutylpheiiyl]iiide]iyl)2ziicommii dimethyl; 
bis(trimethylsilyl)amidoboraiiB(2-sec-butyI, 4-[3',5'-di- 
tbutylphe!ayl]i]idetiyl)2ziicomimi dimethyl; 
bis(tnmethy]sllyl)anudoboraiie(2-tert-butyl, 4-[3',S'-di- 
tbu1ylpheayI]iiide3iyl)2ziicomiim dimethyl; 
bisCtrimefhylsilyl)amidoborane(2-ethyl, 4-[3',5'-bis- 
trifliioromethylphenyl]indenyl)2z{rcomum dimethyl; 
bis(trimethylsilyi)araidoboraiie(2~n-propyl, 4-[3', 5'-bis- 
trifluoromethylphenyl]iiidenyl)2zircomum dimethyl; 
bisCtrimethylsilyl)amidoborane(2-iso-propyl, 4-t3',5'-bis- 
trifluoromethylphenyl]indenyl)2zb:comum dimdhyl; 
bisClrimethyIsilyl)araidoborane(2-n-butyl,4-[3',5'-bis- 
trifluoromefhy]^henyl]indenyl)22irooniiim dime&yl; 
M5(tnmethylsilyl>amidoborBne(2-iso-bi[tyl,4-[3',5'--bis- 
trifluorometbylphenyl]iiideiiyl)2ziicomum dhnethyl; 
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bis(triniethylsilyl)amidoborane(2-se(>-butyl,4-[3',5'-bis- 
trifliu)roiue1hylphenyl]mdeayl)2ziicomum dimethyl; 
bis(trime^hylsjlyl)amidoborane(2-teIt-b^lyl,4-[3^5'-bis- 
filQuoix)me1iLylphenyl]mdenyl)2ziicoiuum dimethyl; 
bis(1IUIlealyIsiIyl)aI]lidobo^ane(2-eihyl,4-[3^5'-di^^ 
propylpdienyl]iiidenyl)iZiiooiiium dimelliyl; 
bis(1iimediylsayl)amidoboraiie^<i-propyl,4-p^5'-^-M^ 
piopylphenyl]indenyl)2zirooiuum dimethyl 
bis(trimethylsilyl)amidoboraae(2-iso-propyl,4-[3',5'-di-iso- 
propylphenyl]iiideiiyl)2zircomiiin dimethyl; 
bis(trimethylsilyl)amidoborane(2-n-birtyl, 4-[3',5'-di-iso~ 
propylphenyl]indenyl)2zirconium dime&yl; 
bis(trimethylsiIyl)amidoboraiije(2-iso-butyl, 4-[3',5'-di-iao- 
propylphenyl]indenyl)2zirconium dimethyl; 
bis(trimethylsilyl)aimdoborane(2-sec-bu1yl,4-[3'^'Hii-iso- 
piopylphetiyl]indeayl)2ziicoiiivDii dimethyl; 
bis(tIdmethylsi]yl)amidobaraIle(2-tert-blltyl,4-[3^5'■<ii-iso- 
piDpylplienyl]iiidenyl)2zircGii]iiim dimethyl; 
bis(triEMithyl8ilyI)aniidoborane(2-mefliyl, 4-[3',5'-di- 
phenylphei]yl]indeiiyl)22aiconium dimethyl; 
bis(trimethylsilyl)amidoboraEe(2-ethyl, 4-[3',5'-di- 
phenylphenyi]indenyl)2zircoiiium dimefliyl; 
bis(trimethylsilyl)amidoborane(2-n-propyl,4-[3',5'-di- 
phenylphenyl]mdeQyl)2zircomum diroelhyl; 
bis(trimethylsilyl)amidoborane(2-iso-p«)pyl,4-[3',5'-di- 
phienylphenyl]indenyl)22drconium dimethyl; 
bis(trimethyIsilyl)amidoboraiie(2-n-butyl,4-[3',5'-di- 
phQaylphfinyl]ii)denyl)2ziroonium dimelhyl; 
bis(trimethylsilyl)anudoboraneC^iso-butyI,4-[3',5'-di- 
ldieny^henyl}iiidesiyl)2ziicaniiim duneHiyl; 
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bis(trime%lsilyl)ai](udolx»rme(2-sec-biityl, 4-[3',5'-^di- 
phenylphenyI]indenyl)22irconiuin dimethyl; and 
bis(trimethylsilyl)amidoborane(2-tert-butyl,4-[3',5'-di- 
|dlenylphe^yl]mdeayl)2zitconiuIn dimethyl; and the like. 

The most prefened species are the racemic versions of: 
diiiiethylsilylhis(indeiiyl) zirconium dichloride, dimethylsilylbis(iiidenyl) 
zircomum dimethyl, 6ttiyle(nebis(indeayl) 2axoomum dichloride, 
ethylenebisOndenyl) zirconium dimethyl, dimBthylsilylbis(tetrahydorindenyI) 
zirconium dichloride, dimethylsilylbis(tetrahydorindenyI) zirconium dimethyl, 
ethylenebis(tetrahydorindenyl) zirconium dichloride, 
ethylenebis(tetrahydorindenyl) zirconium dimethyl, dimethylsilylbis(2- 
methylindenyl) zirconium dichloride, dimethylsilylbis(2-methylindenyl) 
zirconium dimethyl, ethylenebis(2-methylindenyl) zirconium dichloride, 
ethyleiiebis(2-methylindenyl) mconium dimetibyl, dimethylsilylbis(2-methyl-4 
phenylindenyl) zirconium dichloride, dimethylsilyrbis(2-methyl-4-pheoyliiideiiyl) 
zircomum dimediyl, e11iylenel»s(2-m6tfayl-4-phe(nyIindeayl) zirconium dichloride, 
ethylenebis(2-niethyl-4-phenyliiideayl) zirconium dimethyl, dimethylsilylbis(4,7- 
dimethylindenyl) zirconium dichloride, dimethylsilylbis(4,7-dimBthylindenyl) 
zurconium dimethyl, ethylenebis(4,7-dimethylinde!nyl) zfarconium dichloride, 
ethylenebis(4,7-dunethylindenyl) zirconium dunethyl, dimetliylsilylbis(indenyl) 
hafiiium dichloride, dime11iylsilylbis(indeaiyl) hafidum dimethyl, 
ethyletiebis(indenyl) hafnium dichloride, ethylenebisCindenyl) hafhinm dimethyl, 
dimethyIsilyIbis(tetrahydorindenyl) hafiiium dichloride, 
dimethyl5ilylbis(tetrahydorindenyl) hafdum dimethyl, 

ethylenebis(tetrahydorindenyl) hafiiimn dichloride, ethylenebis(tetrahydorindenyl) 
hafiiium dimefliyl, dimethylsilylbis(2-methylindenyl) hafiiium dicUoride, 
dimethylsilylbis(2-methylindenyl) hafiiium dimethyl, efhylenebisC2- 
methylindenyl) hafiiium dichloride, ethylenebis(2-methylindenyl) hafiiium 
dimethyl, dimetfayMylbis(2-methyl-4-phenylindenyl) hafiiium dichloride. 
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dimethylsilyibis(2-methyl-4-phenylindenyl) bafiuum dimethyl, ethylenebis(2- 
methyI-4-pheaylmdenyl) haMum dicblodde, ethylenebis(2-methyl-4- 
phenyliudeoyl) ha&ium dunefhyl, dimethylsiIyIbisC4,7-dimethylmdeiiyl) hafiiium 
clichl(»ide, dime£l]yIsUyn)i5(4,7-diiii6tliy^^ hafiiium dimethyl, 
etiiyIeneMs(4 jH&ne&jdindenyl) hafiiium dichloiride, and etbyleiiebis(4,7- 
dimeHiylindetiyl) linftiiiTTn dimethyl. 

[00193] Srarilarly, metallocene precursors providing tacticity control cadst 
where (A-Cp) is (Cp) (Cp*), both Cp and Cp* having substitueiits on the 
cyclopentadienyl rings of sufficient steric bulk to restrict rotation of the 
cyclopentadienyl ligands such that the aforementioned symmetry conditions are 
satisfied. Preferable chiral racemic metallocenes of this type include 
bis(tricyclo[5.2.1.0^'*]deca-2,5-dienyl) zirconium and -hafiiium dhnethyl, bis((lR)- 
9,9- dmietbiyltricyclo[6.1.1.0^'*]deca-2,5-dienyl) zirconium dimeiliyl, 
bis(tricyclo[5.2.1.0*^ ]deca-2,5,8-trienyl) zirconhmi dimethyl, 
bi8(tiicyclo[S.2.2.0^]uiideca-2,5,8-tdenyl)zircomum and - hafiiium dimethyl and 
bis((lR,8R)-7,7,9,9-tetramB£hyl[6.1.1.tf''*]deca-2,5-dienyl) zirconium and - 
hafiiium dime&yl. 

[00194} Preferably metallocene precursois for the pKKhiction of poly-alpha 
-olefins having enhanced syndiotactic character are also those of Equation 17 
viffaere S" are independently chosen such that the two Cp-ligands have 
substantially different steric bulk. In order to produce a syndiotactic polymer the 
pattern of the groups substituted on the Cp-rings is important. Thus, by steric 
difference or stericatly different as used herein, it is intended to imply a difference 
between the steric characteristics of the Cp and Cp* rmgs that renders each to be 
-symmetrical With respect to the A bridging group but diffrarait with respect to 
each other that controls the approach of each successive monomer unit that is 
added to the polymer chain. The steric differraice between the Cp and Cp'*' rings 
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act to block the approaching monomer from a random approach such that the 
monomer is added to the polymer chain in the syndiotactic configuration. 

[00195] Preferable metallocene precursors for the production of 
syndiotactic polymers are Ihose of Equation 17 vdiere S" are independently chosen 
such that 1) the steric difference betvveen the tvroCp-ligands is maxin^ 
there remains a plane of symmetry throiigh the metal center and the C, aiid Ci. 
carbon atoms of the Cp-rings in Equation 17. Thus, complexes such as Me2C(D^- 
CjH4)(l-fluorenyl)MMe2 (where M = Ti, Zr, or which possess this symmetry 
are preferred, and generally produce the syndiotactic polymer with higher degrees 
of stereoregularity than similar, but less symmetric, systems. Additionally, in the 
above equation, 1-fluorenyl may be substituted witii 3,8-di-t-butylfluorenyl, 
octahydrofluorenyl or 3,3,6,6,9,9,12,12-octamethyl-4,4,5,5,10,10,ll,ll- 
octahydrodibenzo[b,h]flTiorene. Because pre-catalysts of this type often lose there 
ability to control the stereoregulaiity of the polymer under high temperature 
reaction conditions, to insure higher crystalHnity in the material requires usmg 
these catalysts at lower reactor temjieratures, preferably at temperatures below 
80'C. 

[00196] Preferred catalysts lhat can produce the lower molecular weight 
isotactic polypropyleoe ate those described in U.S. Pat No. 5,120,867, which is 
incorporated by reference hoein. Any mixture of catalysts, including supported 
catalysts, vdiich can be used together in a single reactor or in a series reactor 
configuration, that can also produce tiie desired polypropylene can be utilized in 
this invention to produce the in situ blend. Preferred catalysts mclude 
cyclopentadienyl transition metals compounds and derivatives thereof used in 
conjunction with an alumoxane and/or a compatible non-coordiaatmg anion. 
[00197] Additional preferred catalysts that produce crystalline 
polypropylene are discussed in Chem, rev. 2000, 100, 1253-1345, which is 
incorporated by refsience herein. 



